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TO COMPANY PRESIDENTS:-------------, 


Today—thanks largely to you and other industrial executives—22,000,- 
000 civilian workers are speeding victory and achieving postwar secu- 
rity through the Payroll Savings Plan. Over 60% of the 6th War Loan 
subscriptions came from this source—and, between drives, this forward- 
looking plan has been responsible for 3 out of 4 War Bond sales! 


Good as this record is, the Payroll Savings Plan can be still more effec- 
tive. Believing this can best be accomplished by giving Bond buyers a 
definite idea of the many benefits accruing to them, the War Finance 
Division has prepared a variety of active aids for employee education. 
This new “ammunition” includes: 
a—An entertaining, swift-paced moving picture, graphically 
showing the importance of buying—and holding—War Bonds. 


b—An interesting, easy-to-read booklet, explaining how War 
Bonds may be accumulated to provide education for children, 
homes, retirement incomes, etc. 


c—Attractive, handy War Bond envelopes, enabling Bond 
holders to note each separate purchase—and the specific purpose 
for which each Bond or group of Bonds was bought. 
Passing this particular ammunition requires that you reappraise your 
own company’s Payroll Savings Plan. Have your own War Bond Chair- 
man contact the local War Finance Committee—today! They will wel- 
come the chance to discuss this new program with you. 





The Treasury Department acknqwledges with appreciation the publication of this message by 


THE PETROLEUM ENGINEER 


* This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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The Course of. Oil 


OIL FIELDS’ RECAPTURE NEAR 


Among the early prizes captured by the Japanese 
were the oil fields and refineries of Burma. After 
three years, the recapture and subsequent rehabilita- 
tion of these fields and refineries is at last in sight. 

According to latest reports, allied forces have 
made a crossing of the Irrawaddy River and pene- 
trated some eighty miles from the east bank of the 
river to a point within a few miles from the eastern 
boundary of Burma. This places allied forces some 
twenty to thirty miles north of the oil fields of 
Burma. A drive to recapture the oil fields may be in 
the offing, and if so, immediate steps will probably be 
taken to rehabilitate them. An effort to recapture at 
an early date the oil refineries, most of which are in 
the vicinity of Rangoon, is no doubt on the program 
of the allied military commanders. 

Although no official inkling of what arrangements 
have been or are being made for putting these fields 
and refineries back into condition for production, 
large quantities of oil field and refinery supplies and 
equipment are likely to be needed. Recapture of the 
oil fields and refining facilities of Indonesia is likely 
to follow within a few months. When this happens, 
the demand for technical personnel, equipment, and 
supplies may be—at least for a time—beyond the 
industry’s capacity to meet. 


UNDERGROUND HELIUM STORAGE 


The greatest known source of helium is natural 
gas. Helium is a highly inert gas only slightly heav- 
ier than hydrogen gas and because of its chemical 
inertness, will not burn. Besides a variety of military 
uses, helium has a large potential market in scientific 
and industrial operations—a market that is expected 
to expand greatiy after the war. So great have been 
the strides made in the efficient and economical ex- 
traction of helium from natural gas in the United 
States that the rate of production is today twenty-five 
times greater and the cost of production lower than 
in the prewar period. Extraction of helium from 
natural gas, which takes place at five different plants 
operated by the U. S. Bureau of Mines, is under 
strict government control. 

Because of limited storage facilities, large quan- 
tities of natural gas have had to be marketed before 
the helium was extracted and the helium in the gas 
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by K. C. SCLATER 


lost forever. As a means of conserving this valuable 
product—valuable mainly because of its chemical 
inertness—the helium will be stored underground. 
This is a far-sighted move on the part of the goy. 
ernment, the benefits of which will be more apparent 
in the years to come. It suggests a more extended use 
of underground storage for surplus natural gas. 


GAS PRODUCTION PRORATION 


Large as the potential natural gas resources of 
Texas are, stricter conservation of gas by state regu- 
lation is under consideration. Bills toward this end 
have been or are soon to be introduced in the state 
legislature. One such bill would specifically author. 
ize the Railroad Commission of Texas to order main- 
tenance of reservoir pressure in natural gas fields. 
Another bill would prorate the production of sweet 
and sour natural gas. Both bills are designed to 
strengthen the conservation laws of the state. 

The bill for maintenance of reservoir pressure in 
natural. gas fields would provide “that after notice 
and hearing by the commission on any particular 
field or fields the commission is hereby directed to 
issue an order, where found to be reasonable and 
feasible, directing the introduction of such gas into 
such oil, distillate or gas-bearing horizon in order to 
maintain the pressure to prevent the dropping out of 
solution of the liquid hydrocarbons, which otherwise 
would be lost. The Legislature hereby finds that in 
such fields as referred to above that physical waste 
will take place unless such pressure maintenance is 
required by the commission.” 


This interest in conservation of natural gas stems 
from the hue and cry raised because of shipment of 
natural gas from the state by gas pipe line to indus- 
trial areas in the East. Those opposed to shipments 
of large quantities of gas from the state are afraid 
that the state’s natural resources will be so seriously 
depleted that within twenty to forty years the natural 
gas supply will be insufficient for domestic and indus- 
trial needs within the state. 

Gas is an exhaustible resource and regardless of 
the potential reserves, the fact that the state is becom- 
ing so conservation minded in regard to natural gas, 
as well as oil, is not discouraging. It augurs well for 
the further wise regulation of oil and natural gas in 
Texas. 
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In Preformed, too... 
'TS “HERCULES Red-Strand 


is the most efficient. If your work requires 





Darength, endurance and ability to resist 
this type of rope, you will make no mistake 
if you let the Red-Strand be your buying 
guide. Preformed “HERCULES” is available 
in both Round Strand and Flattened Strand 
constructions. In this one grade you can ob- 


wear, tear and bending stresses are the fun- 
damental qualities of every “HERCULES” 
(Red-Strand) Wire Rope. It has been 
serving the various industries for more than 


half a century. . 
tain a correct type of rope for every heavy 


duty purpose. 


Advantages of Preforming: It makes for easier, quicker and safer handling... it shortens “breaking in” 
time... it spools better on the drum ...as the wires and strands are shaped to the normal form they will oc- 
cupy in the rope, there is less turning and twisting of the rope in the grooves, and less internal movement of 
the wires and strands—all of which reduce both external and internal wear. 


For many purposes a Preformed wire rope 











A. LESCHEN 


WIRE ROPE MAKERS 
5909 KENNERLY AVENUE 





NEW YORK g ’ 1d 90 West Street 
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| Scanning WASHINGTON’S OIL HORIZON 
MILBURN PETTY — 





WASHINGTON.—The American oil producer’s postwar pro- 
gram shapes up like this: Fight for a crude price increase now 
that will cover replacement costs, protect that price level after 
the war with a higher tariff and limitation on imports. 

As a first step, Russell B. Brown, Independent Petroleum As- 
sociation of America’s general counsel, is seeking an amendment 
to the OPA law requiring the price control agency to recognize 
replacement costs in fixing crude price ceilings. 

Tariff and import control will be sought later. Time has come, 
he feels, for the government actively to encourage the domestic 
oil industry to find new oil, to preserve a supply within this 
country for the next war. 

Tying in with this, the stripper well operators are assembling 
data to convince Congress that the present subsidy should be 
part of our permanent oil conservation program. 


Oil treaty fits in. The revised Anglo-American oil agreement 
fits into this program, producers believe, now that it specifically 
reserves the right to limit imports into this country and dis- 
claims any intent of federal production control here. In addi- 
tion, some producers feel the oil treaty will serve as a world- 
wide proration measure to prevent a surplus. 

A majority of the Senate Foreign Relations Committee favors 
the Anglo-American agreement, as revised to meet the indus- 
try’s objections. But the anti-trust immunity provision is still 
unsettled. It may be handled separately. Since the agreement is 
not self-executory, some implementing legislation will be need- 
ed. Some agency will have to be designated to pass on whether 
anti-trust immunity should be given as each program is pro- 
posed. (Some observers feel the industry should be on guard 
lest this bill carry some extra trimmings, smacking of federal 
control.) 


O'Mahoney quizzes oil execs. Reluctance of the oil companies 
to act under the treaty unless there is some anti-trust immunity 
provided was clearly indicated during the government-industry 
conference with Senator Connally’s foreign relations group on 
February 22. It was evident in the oil men’s answers to ques- 
tions by Senator O'Mahoney, Wyoming, who was there in his 
capacity as chairman of the Senate Oil Committee. 

_ Senator O’Mahoney asked each oil executive what he thought 

his company would be asked to do that might violate the anti- 
trust laws without the immunity clause. Almost without excep- 
tion, they answered: “We might be asked to increase or cut back 
production.” 


OPA AND REFINERS. OPA doesn’t expect the crude oil price 
survey to result in higher prices unless there is an amendment 
to the law forcing OPA to recognize replacement costs. But 


OPA feels that refiners should be prepared, should get together 


their cost figures, because OPA is opposed to a compensatory 
product price increase if and when crude advances. The alterna- 
tive, recommended by Congressman Patman’s Small Business 
Committee, is a subsidy for “marginal” refiners who could not 
afford a crude advance. 


ASPHALT TANK CARS. Some limitation on the use of asphalt 
tank cars is expected; probably a 500-mile limit. But liberal 
exceptions will be granted to refineries making war products 
so that there will be no back-up. 


100-OCTANE. PAW has approved all the 100-octane projects 
it thinks necessary to meet the war’s requirements. Last five to 
get under the wire were for Indiana Standard (two) at Whiting, 
Indiana, and Sugar Creek, Missouri? Leonard Refineries, Inc., 
at Alma, Michigan; The Texas Company at Lockport, Illinois, 
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and Shell Oil Company at Houston. Other projects being de. 
veloped have been shelved. PAW decided the materials were 
more urgently needed for other programs, such as drilling, 
More than 60 plants are now making 100-octane; another 150 
are supplying blending agents. 

Consumption of 100-octane will slacken with V-E Day, but 
only temporarily. As soon as the planes are transferred from 
Europe to the Japanese fronts, demand will bounce right back 
again. During the interim, there will be no let-up in 100-octane 
production, The excess will go into storage. 


RIVAL OIL COMMITTEES. California’s Congressman Lea 
won't get to first base with his resolution to continue the House 
Oil Investigating Committee unless he agrees to step aside as 
chairman. Prestige of this committee has ebbed since Congress. 
man Cole, Maryland, retired as chairman to accept a judgeship 
several years ago. Lea took over but continued as chairman of 
the busy House Interstate Commerce Committee. Many con- 
gressmen feel the oil committee, which won the industry’s re- 
spect from its start in 1934, deserves a full-time chairman. 

Meanwhile, Senator O’Mahoney is coming up fast as Capitol 
Hill’s oil expert. As new chairman of the Senate Oil Commit. 
tee, the Wyoming senator is ambitious to investigate thoroughly 
all branches of the industry, including foreign. In addition, he 
is polling oil company executives for their views on cartels pre- 
paratory to hearings on his cartel registration bill. And he is 
sponsoring a bill to give small refiners the first call on govern. 
ment royalty oil. 


LPG RATIONING. PAW and OPA are discussing plans for 
rationing liquefied petroleum gases next year (they are not 
formally rationed now). Due to the 100-octane program and 
other war demands, PAW expects a tight supply next season 
unless both the German and Jap wars should be over. 


FPC GAS PROBE. Federal Power Commission’s investigation 
of the natural gas industry, opening with hearings May 1 at 
Kansas City, Mo., will go into “waste” in production and the 
effectiveness of state conservation laws as well as reserves, “end 
use” of gas and other angles. Purpose is to gather data for a 
report to Congress on new legislation found to be needed. Some 
industry representatives here fear this may be a backdoor ap- 
proach to federal oil control since oil and gas production tie in 
so closely in many fields. They point out that the stairway is 
already half built with the Natural Gas Act and a permanent 
federal agency administering it. 


TIDELANDs. California is rallying Senators and Congressmen 
from all the coastal states to back a bill in Congress declaring 
that tidelands and submerged offshore lands belong to the state 
adjoining. Secretary Ickes says a court decision in the Cali- 
fornia tidelands test case, which he seeks to precipitate, will lay 
down a general policy applicable to all coastal states. However, 
some states (Texas, for one) may have to be handled different- 
ly, he admits. 


PAW PRODUCTION CONTROL. A showdown on PAW’S 


production control program in California (and other states with- 
out proration laws) has apparently been avoided. The producer 
first accused of overproducing his quota has agreed to cut back 
to his quota in Coalinga Nose field; in Raisin City, the other 
field where he was allegedly overproducing, a new formula has 
been adopted, resulting in higher quotas and he has agreed to 
abide by his new quota. When PAW dug into the situation, it 
was found that some other producers were over quota. All have 
been warned now. 
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The first rigs powered with 
compounded Cummins 
Diesels used two Model 
LP-600’s, each rated at 
225 hp. at 800 rpm., pro- 
ducing a total of 450 hp. 


615 IP to pass this [2-year test 
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pribe is) ing drilling equipment manufacturers. Make your 


choice of many drilling contractors in every major 


rig a better rig . . . a more flexible rig .. . a more 
profitable rig .. . by specifying Model L Cummins 
Diesels. CUMMINS ENGINE COMPANY, INC., 


Columbus, Indiana. 
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National Petroleum Situation 





PRICE VS. EARNINGS. Recent statement of OPA execu- 
tive that replacement costs are not being considered in 
crude oil price studies, since earnings of industry constitute 
primary evidence of adequacy or inadequacy of prices, 
reveals misconception of economics of oil industry. Studies 
presented in February issue of The Petroleum Engineer, by 
H. J. Struth, make clear the fact that replacement costs 
have quadrupled since 1940. Profits from oil found 10 
years ago do not reflect the fact that tomorrow's oil sup- 
oly will include greatly increased replacement costs. 


75-CENT INCREASE NECESSARY. All commodities, ac- 
cording to the U. S. Bureau of Labor are now at a level 
of 104.9, based upon 1926 levels. Price of crude oil stands 
at 62 on same basis. If crude price were on parity with all 
commodities the average price should be $1.97 instead of 
$|.22—75 cents per barrel under the general price level of 
all commodities. 


DRILLING BELOW QUOTA. Drilling operations in first 
two months of year were considerably below rate recorded 
in final months of last year. While February was a short 
month, with 1,829 completions against 2,081 in January, 
the quota for the first two months of this year was not met 
by about 9 per cent. The wildcat drilling quota for the two 
months is 800, whereas actual results were 660, which is 
only 82 per cent of the 1945 program to date. 


MORE DRY HOLES. Dry hole ratio for the first two months 
of this year was 27.7 per cent, against 18 per cent in 1944 
for development drilling. Wildcat operations are showing 
about the same dry hole ratio as a year ago. 


NEW DEMAND PEAK. February crude oil demand reached 
a new all-time peak of over 5,000,000 barrels daily. The 
heavy demand made it necessary for the industry to with- 
draw from storage over 5,000,000 barrels of crude. Refin- 
ery operations in February were at a daily average of 4. 
823,000 barrels; daily crude output was 4,780,000 barrels, 


IMPROVED GASOLINE SUPPLY. Stocks of motor fuel on 
March:! aggregated 86,010,000 barrels, against 78,254. 
000 barrels a year ago. Despite the increase, however, the 
supply is at the same level as a year ago—43 days. Greater 
recovery of gasoline from crude processed by refineries 
has materially aided the gasoline supply picture. Current 
yield averages 41.1 per cent, against 38.9 a year ago. 


SMALLER PRODUCTS SUPPLY. Stocks of all refined oils 
at the close of February were at about the same level as 
a year ago, but measured in days of supply only represent- 
ed 42 days, against 47 days supply a year ago. The par. 
ticularly heavy demand for fuel oils and sharp withdrawals 
from inventories have offset the otherwise improved stock 
position of motor fuel. ‘ 





Comparative Statistics, February, 1945 


All figures are computed on a Bureau of Mines basis.* 
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*Unless otherwise stated all figures represent thousands of barrels. 
jDomestic and foreign. 





| — 
| Feb. Jan. Feb. IThis year|Last year) Percent — 
| 1945(p) | 1945(p) | 1944 | todate | todate | change 
es | 2 (em pee 
Wells drilling .. | 4,055 (r)4,150) 3,232) 4,055 3,232; + 25 
Total wells drilled.......... 1,820] 2,081! 1,520] 3,910 2,940, + 33 
Development wells... .... 1,515 1,735 1,242! 3,250! * 2,386) + 36 
. ERA a ee 931 1,068) 69) 1,999) 1,724; + 16 
_ Re kee 165 193} 149) 358) 237; + 51 
ES 419} 474; 224) = 893, 9-425) +110 
Per cent dry 27.7) 7.3 18.0 27.5} 17.8' + 9.7 
= DRE Aa ccrcuee = = = = a = + S 
Drie Edie slaiele ais Bea eeice 72| + 
Oak vie cihienanees 13 10, 12) 23) 21) + 10 
Rt hla S hoe nee i Ga Ter 259 290) 223) 549) 461; + 19 
eer 82.5 83.8) 80.2) 83.2) 2... 
ats ee Se arn 
Crude production...........| 133,830) 146,710} 128,901; 280,540) 264,668! + 6 
Daily average............ 4,780 4,733 4,445) 4,755) 4,411) 
Crude stocks............... 224,784) 229,925] 248,271, 224,784) 248,271, — 9 
Days supple............. “a 47 55) 45) 55) 
Crude demandt............ 142,584; 151,300 130,476) 293,884| 268,779) + 9 
Daily average............ 5,092) 4,881 4,499. 4,981 4,480) 
| 
Natural gasoline production. 8,520| 9,300) 7,765 17,820} 15,786) + 13 
Daily average............ 304 300 268, 302| 263 
Motor fuel production. . ... | 62,607| 67,180} 56,288! 129,787, 114,471 + 13 
Daily average............ | 2386) 2,167 1,040 2,200) 1,908, 
| ‘ | | 
Gasoline yield, per cent.....| 40.8} °41.3) 39.2) we 38.9 + 2.2 
| | | 
Motor fuel stocks........... | 86,010) 79,700| °78,254) 86,010 78,254; + 10 
ee 43) 40 a 43) 43) 
Motor fuel demand......... | 56,259) 61,980| 52,820| 118,239) 105,722 + 12 
Daily average............ | 7 1,999, 1,821| 2,004! ‘1,762 
} | | 
Fuel oil stocks............. | 67,856) 77,415 78,631! 67,856; 78,631; — 14 
Daily supply............. | 28, 32) 37| 28) 37 
Fuel oil demand............ 68,192; 73,960, 61,913) 142,152) 130,164, + 9 
Daily average............ | 2,435) 2,386; 2,135 2,400, 2,169 
Refinery still runs. ........ | 135,055. 143,075] 126,993) 278,130, 260,154, + 7 
Daily average............ | 4,823, 4,615 4,37 4,714,, 4,336 
} 
All refined stocks...........; 25,08 234,100) es ar me | 
| ‘ 








Economic Position of U. S. Petroleum Industry 
February, 1945 
Normal | tut | er 

Drilling (wells completed). ..... 4,290 3,910 4 91 
Production (daily crude output) 4,870 4,780 98 
Refining (daily still runs)... .... 4,790 4,714 98 
Stocks (crude and refined)... . 574,230 449,890 78 
Price of crude (per bbl.).......... M97 8122 62 
* Crude Prices by States for February, 1945 
Louisiana. . $1.22 | Basic crude prices 
U.S. average. ..$1.22 | Arkansas a | Oklahoma-Kansas (36 gt.).....$1.17 
Ee .23 | New Mexico.... 1.04| Texas Gulf Coast (36 gr.)..... 1.40 
California.. ... 1.07 | Mississippi. . 1.10 | East Texas. ate ... 1 
Oklahoma...... 1.17 | Illinois. . . .. 1.37 | West Texas (36 gr.).. seen Ne 
ansas... .. 1.17 | Other States.... 1.89 | Calif. Signal Hill (26 gr.) ..... 1.1 
; es, Metal : _ Pennsylvania Bradford. . 3.0 
Drilling and Production Statistics by States 
| Feb. | Jan. | Feb. ‘This year| Last year| Per cent 
—_s ; ___| 1945(p) | 1945(p} | 1944 | to date | to date | change 
Total wells drilled..........| 1,829, 2,081) 1,520, 3,910) 2,940) +33 
eae i evlarg gieee 558 552) 383) 1,110) 698 +59 
Ree 159 221) 144) 380, 292) +30 
RS oo os nasa ie 177 195, 125 72 200) +86 
SS es re 102 112 115 214, 242) —12 
ee res See 67 81) 50 148 94); +857 
I ira 8s cape 11 13) 19 24 33! —27 
34 41| 45 75| 68| —10 
22 26 13 48| 26, +85 
110 169) 126 279 257| +9 
589 671/500, 1,260; 1,030) +22 
314346) 278 660) 554) +19 
155 126, ~ 109, 281! 218) +29 
ee 14 22 12 36) 28, +29 
NS SA. ides c. wh osx bielecreel 26 34 22 60 41) +46 
sc. 5 ck win Ass cca 26 35 35 61 63} — 3 
Louisiana | 8 16 13 24 26, — 8 
Arkansas... . 7 4 7 il 10| +10 
New Mexico... 8 8 5 16+ 10) +60 
Mississippi. . . 8 10 7 18) PG sce 
EE oy 5 a Sac, : 14 36 26 §0| . 54 —./ 
Other States.......... “Me 4855) 42). 108) 86|_—+20 
Daily crude production... 4,780 4,737) 4445) 4,755) 4,411) + 8 
aa 2,162, 2,111, 1,921; 2,135) ~=—«-1,908} +12 
CRS onc i hacansocc nas 895 886 823, 890) gis} +9 
CHUN S. . .o oso 5. 02 | 385 370, 331) © 377| 329) +15 
Ae 248 253 274 253 272! —7 
Louisiana........... 355 353 355 354) 350| +1 
Arkansas........ tee 82 81) 79 81 79, +3 
New Mexioo............... 104 103 | 114 103 113) — 9 
sc cwiceysc ann’ 49) 48 44 48 44, +9 
MN Si 2 rears | 217| 214| 220 215 = =~ 2 
Other States............... | 283) B18 284; 299] 288] +4 
$No change since prices frozen. Prices do not include subsidies. 
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Highlights IN OILDOM 
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New world’s depth record 


Phillips Petroleum Company has established a new world’s 
depth record with its No. 3 Schoeps in Brazos County, Texas. 
At last reports the well was drilling at 16,275 ft. The previous 
record was set by Standard Oil Company of California at a 
depth of 16,246 ft. 

The Phillips well is in the E. M. Millican survey on the Milli- 
can dome area of Brazos County. 


Oil industry allotted 511,500 tons steel 


United States petroleum operators will receive 511,500 tons 
of carbon and alloy steel for oil operation during the second 
quarter of 1945, Deputy Petroleum Administrator Ralph K. 
Davies has announced. 

It is estimated that about 260,100 tons of this material will be 
used for the manufacture of oil country tubular goods, Davies 
said. This quantity will be sufficient to drill about 6200 wells 
during the April-May-June period. 

The Petroleum Administration for War has called upon the 
oil industry to drill 6900 oil wells during the second quarter of 
1945. To meet this program, about 16 per cent of the oil wells 
must be drilled with tubular goods taken from the fast-diminish- 
ing supply held in inventory. 

Davies explained that PAW, acting as a claimant agency for 
the oil industry, had requested that 287,000 tons of the 511,500 
tons of steel allotted to petroleum operations be manufactured 
into oil country tubular goods. There is not enough mill capac- 
ity available to produce that much vil country tubular goods, 
however, because the military has expanded its shell, bomb, and 
rocket programs, which require the services of the same mills 
that manufacture tubular goods. 

The War Production Board also allotted for second quarter 
oil operations 331,000 Ib. of aluminum, meeting PAW’s request 
in full, and 5,245,000 lb. of copper, only a negligible reduction 
from the stated requirements. Aluminum is used principally for 
well-completion equipment and in protective paints. Copper is 
used mainly for electrical equipment and transmission lines in 
connection with production operations and also has important 
uses in refining equipment. 


Mississippi Engineering Committee 

The Mississippi Oil and Gas Engineering Committee was of- 
ficially organized at a meeting in the Robert E. Lee Hotel at 
Jackson, Mississippi, in January, with Alec M. Crowell as di- 
rector. The committee was established by more than 35 oil pro- 
ducers and oil men interested in the area for the purpose of 
accumulating, arranging, and supplying members with factual 
data in connection with the development and production of the 
oil and gas fields in this increasingly active territory. Producers 
or individuals interested in membership on the committee may 
address Mr. Crowell at Box 347 at Jackson. 

Officers elected for the first year include: D. V. Carter, chief 
petroleum engineer of Magnolia Petroleum Company, as gen- 
eral chairman; L. H. Moore, superintendent of production, Gulf 
Refining Company, as vice chairman; J. D. Davis, manager at 
Jackson of Union Producing Company, as chairman of the exec- 
utive committee, and M. E. Norman, of C. L. Morgan et al., as 
secretary-treasurer. 

Members of the executive committee elected for 1945 in addi- 
tion to the chairman are: L. H. Moore, J. W. Gill of the Hunt 
Oil Company, Paul F. Barnhart of the Frank and George 
Franke] Oil Company, J. J. Bresenham of Magnolia Petroleum 
Company, J. §. Boldrick of the Humble Oil and Refining Com- 
pany, and A. S. Rhea of the Sun Oil Company. Alternates were 
to be members of the general committee who were in the em- 
ploy of The California Company and the Carter Oil Company. 
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The general committee includes at least one representative of 
each member company, and as fields are developed, special 
field or pool committees may be created to shoulder the respon. 
sibility of obtaining factual data from particularly active fields 
or pools. 

Arrangements were made for the committee to employ J. K, 
Wright as senior petroleum engineer and. two clerks for the 
office in Jackson. Plans were laid for the purchase of reservoir 
pressure gages and other equipment for obtaining factual field 
data, which will be reported monthly. 


West Pampa repressuring group formed 


The West Pampa Repressuring Association has been formed 
in the Texas Panhandle area. A cooperative agreement has been 
signed by 49 individuals, independent operators, and major oil 
companies. The area to be repressured consists of 14,320 acres 
and approximately 950 wells in Gray County. 

Sour gas produced in the area will be treated to remove hydro. 
gen sulphide. The gas also will be dehydrated. The project is 
expected to be in operation by the end of the year. Initial injec. 
tion will be approximately 7,000,000 cu. ft. of gas a day. Ulti. 
mately it is expected to reach 30,000,000 cu. ft. a day. 

Skelly Oil Company will provide the repressuring plant, it 
is announced. 


Two states join oil compact 


Membership in the Interstate Oil Compact Commission has 
heen increased to 14 by the addition of Montana and West Vir. 
ginia. 

Commission headquarters at Oklahoma City, Oklahoma, has 
received information that several other states may join the com- 
pact. Wyoming is one of the states considering affiliation, com- 
mission officials report. Georgia and Florida are prospective 
members. Information from Atlanta is that sentiment in the 
legislature favors the plan and Governor Ellis Arnall is quoted 
as promising to sign such a measure. In Florida, Governor Mill- 
ard F. Caldwell is quoted as anxious to push the uniform oil 
conservation law that the commission is urging. Joining by 
Indiana is being urged on Governor Ralph F. Yates by a pro- 
posal from O. L. Sturbois, president of the Indiana Oil and Gas 
Association. 


PAW oil industry deferment rules 


The Petroleum Administration for War has notified the oil 
industry the procedure to follow in obtaining occupational de- 
ferment for employes between the ages of 18 through 29. In- 
creased requirements of the armed forces make it necessary 
that a large number of physically fit registrants under 30 years 
be inducted within the next few months, PAW says. 

A plan of the Office of War Mobilization has been submitted 
by PAW to the petroleum industry, which provides for the defer- 
ment of a small number of irreplaceable technical and profes- 
sional employes as well as certain highly skilled workmen. 

The plan includes the following conditions: 

1. Only a limited number of men under the age of 30 can 
be certified for occupational deferment. . 

2. No man can be certified for deferment unless he is doing 
work that is indispensable in an activity that is included within 
the War Manpower Commission list of essential activities. 

3. No such indispensable man can be certified for deferment 
if he can be replaced from less essential work within the plant 
or establishment or by recruitment from without. 

4. Any such man shall be considered as replaceable if a re 
cruit or transferee can be qualified to perform his work through 
three months of intensive training. 

5. Men engaged in planning, research, development, or Pr 
duction for postwar purposes, shall not be certified for defer 
ment. 
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perature. 
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>» OKLAHOMA. Amerada Petroleum 
Corporation and Gulf Oil Company No. 
| Williams, NE NE SW, 27-6s-7e, west 
of Meade, western Bryan County, opens 
a new pool for Oklahoma. Tubing was 
run to 3064 ft. after plugging back from 
3257 ft. The Bromide sand yielded, in an 
18-hr. test, 177 bbl. of oil in the tanks. 
Crew has replaced the rotary tools with 
a production rig. This well indicates a 
possible rich oil pool for southern Okla- 
homa. 

A third and shallower production zone, 
the Prue sand, has been discovered in the 
West Edmond pool of Oklahoma County. 
The sand was discotered in Sohio Petro- 
leum Company No. | Patten-B CSW SW 
27-14-4w. It showed 2,235,000 ft. of wet 
gas with 180 ft. of condensate on a test 
through 20 perforations between 6412-24 
ft. First drilled to the Bois D’Arc at 
6935, the well was backed up and com- 
pleted in the Prue as a new pay zone for 
the four-county play. 

Hanlon-Buchanan, Inc. has a good 
pool opener with No. 1 Heiring 18-19-2, 
Payne County. In 24 hr. the well flowed 
97 bbl. of oil through a 1/16-in. choke. 
On other chokes it flowed as much as 213 
bbl. a day. Bottomed at 4552 ft. the well 
is producing from the Misener sand top- 
ped at 4545 ft. Tubing pressure is 125 lb. 

A segond oil pool on the north end 
of the Taka trend, eastern Garfield 
County, has been opened by Con-Tex 
Petroleum Company and Frank M. Por. 
ter. It is the No. 1 Wolfe, NE SW SW 
34-24-3w. It flowed at a rate of 40 bbl. 
of oil an hour from the Wilcox sand, 
total depth 4847 ft. When opened after 
cleaning itself into pits, the well flowed 
75 bbl. of oil the first hour and settled to 
around 40 bbl. per hour through 214-in. 
tubing. 


» ILLINOIS. Edwards County has a pool 
opener with R. S. “Bob” Hays et al No. 1 
Greathouse, 3 miles southwest of West 
Salem. The well, SW NE NW 23-1n-10e, 
is situated 2 miles southeast of the Maple 





Oil for Georgia 


Possible commercial production 
of the Tropic Oil Company No. 1 
Gibson, Toombs County, will give 
Georgia its first pay and add it to 
the list of oil producing states. The 
wildcat, situated near Savannah, 
topped the Cretaceous at about 
2178 ft. and with sidewall cores 
at 1869, 2178, 2241, and 2281 ft. 
found saturations. It has been shut 
down at 2300 ft. The wildcat will 
be taken to the Tuscaloosa section 
and if no production is found 
deeper in the hole, will then be 
plugged back and completion at- 
tempted in saturated formation. 
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Grove oil pool and 344 miles southeast of 
the Bennington pool. The formation in 
this test is in the O’Hara limestone from 
3247-54 ft. with total depth at 3320 ft. 
Pure Oil Company opened an Aux 
Vases and McClosky lime pool for Wayne 
County with No. 1 S. J. Staley, 23-2n-7e. 
The discovery flowed oil on drillstem test 
at 3028 ft. It is situated a mile and a 
half north of the nearest production. 


>» LOUISIANA. Danciger Oil and Re- 
fining Company has opened a new pay 
in the North Cankton pool of St. Landry 
Parish, coastal Louisiana. It is No. 1 
Pothier. Originally testing dry in the 
regular pay, the wildcat was plugged 
back and completed for a shallow gas 
discovery. When the well began to show 
water, however, it was deepened, and 
has been completed at 10,064 ft. for 113 
bbl. of 65-gravity oil daily. This is ap- 
proximately 400 ft. deeper than the reg- 
ular pay zone. 

The Atlantic Refining Company No. 1 
Teche, 19-13s-9e, opened a new sand for 
the north Jeanerette pool of St. Mary 
Parish. It flowed 76 bbl. of 50.5-gravity 
condensate daily through 3/16-in. choke 
from 11,880-892 ft. 

Another new pay zone has been open- 
ed in the West Tepetate pool of Jeff 
Davis County by Barnsdall Oil Com- 
pany. This zone was found in. the No. 3 
Fusilier, which flowed 3,170,000 cu. ft. 
of gas daily through 4-in. choke from 
9272-76 ft. 


>» NEW MEXICO. Gulf No. 1 Andrews- 
State, 32-22s-38e, wildcat one and a half 
miles southeast of the initial producer in 
the Penrose section, southeast Lea Coun- 
ty, has opened a new pool for that area. 
Bottomed at 6995 ft., the wildcat is pro- 
ducing at 6713 ft. It is flowing 38-gravity 
oil atthe rate of from 10 to 15 bbl. per 
hr. The producer on drillstem test at 
6713-6888 ft. had sweet gas of over 6,- 
000,000 cu. ft. per day and considerable 
free oil. 


» KANSAS. Helmerich and Payne, Inc. 
has opened a new pool for Kansas. It is 
the No. 1 Luck, NE NE, 13-8-22w. As- 
signed a potential of 328 bbl. a day by 
the commission, the well was brought in 


from the Lansing-Kansas City lime at 
3500 ft. 


> MISSISSIPPI. Humble Oil and Refin- 
ing Company has opened a gas-conden- 
sate pool in Marion County with No. 1 
Evans, NW NE 15-2n-18w. It is south of 
Columbia, in the edge of the state. Of 
particular interest is the relatively high 
gravity of the crude, 43 to 45 gravity. In 
the first 24 hr. the well flowed 108 bbl. of 
fluid. In a second 12-hr. test the well 
flowed 52.2 bbl. of fluid. Hole is bottomed 
at 9135 ft. and tubing set at 9067 ft. 
Testing is continuing. 
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>» TEXAS. Magnolia Petroleum Com. 
pany No. 1 Martin, 13-A47-PSL opens 
up a new pool in West Texas. The dig 
covery is situated 5 miles south of th 
Mid-Continent Petroleum Corporatig 
recent Devonian-Silurian discovery. It 
south of the Fullerton pool of And 
County. On a drillstem test at 3728-4 
ft., 1040 ft. of fluid with the top 40 f 
showing clean oil was recovered. The oj 
is from the Devonian. 

The opening of a Devonian lime poo] 
in southwestern Andrews County by 
Stanolind Oil and Gas Company is vir. 
tually assured with No. 1-D University, 
The well flowed 341 bbl. of oil in 18 hr, 
after being treated with acid. 

The third Devonian discovery for 
Ector County, West Texas, is the Cities 
Service Oi] Company and Shell Oil Com. 
pany TXL No. 1. The strike flowed 1911 
bbl. of 41-gravity oil in 24 hr. during 
early tests. It is in 7-45-1, T&P Survey. 

A strike of high-gravity oil for Shac. 
kelford County, west central Texas, is 
the P. S. Kendrick No. 3-C Lee. It open. 













































































Gas in California 
Standard Oil Company of Cali- 
fornia has opened a new gas con- 
densate pool with its No. 2 Calpak 
in the Sacramento River delta near 
the state capital. Situated on prop- 
erty of California Packing Com- 
pany, the wildcat produced more 
than 14,000,000 cu. ft. of gas 
from 4810 ft. The discovery is 1 2 
miles from the Rio Vista gas field, 
one of the world's greatest dry 
gas fields. Wells previously drilled 
between Calpak and the Rio Vista 
field have been non-productive. 











ed a shallow oil pool 2 miles west of 
Albany. The discovery flowed 60 bbl. of 
oil daily on early tests from 11 ft. of 
sand at 980-991 ft. in the Tannahill of 
the upper Pennsylvanian. 


A new gas-condensate pool has been 
uncovered in Freestone County, 3 miles 
southwest of Fairfield. It is The Texas 
Company No. 1 McKnight. It showed 
14,500,000 cu. ft. of gas daily with 30 
bbl. of 60-gravity condensate per 1,000, 
000 cu. ft. of gas. Production is from 
two zones, 8232-47 ft. and 8275-97 ft. The 
hole is bottomed at 8903 ft. 


Eastern Throckmorton County has 4 
new Caddo lime pool with the opening 
of James Stewart and Company of New 
York No. 1 Tharp. The well is 7 miles 
northeast of the town of Throckmorton. 
Bottomed at 4885 ft., the discovery was 
completed through 24 casing perfora- 
tions from 4260-70 ft. and pumped 171 | 
bbl. of oil in 24 hr. The discovery is 2 
miles northwest of the Ewalt pool. 
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JELFLAKE WHEN AND WHERE YOU WANT IT 
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Drilling mud and cement slurry do not 
escape into “thief” formations . . . when l 
you use Jelflake. This widely-tested and | 
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proved product mixes easily, stays in sus- 


AN 


P t t/ Z pension and provides insurance against 
ri e yen S COS y Z costly mud and slurry losses. 
AA 
Zs: Jelflake is easy to handle, easy to pump | 
Z: through bit water courses, float shoes and 


mud losses 


other drilling equipment. It does not dete- 
= riorate. It holds its strength and is resistant 
= to mud, cement, oil or brine. 
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Avoid expensive circulation losses. Keep a 
supply of Jelflake handy. Contact your 
supply store or the nearest Dowell station. 


Write for literature discussing the advan- 
tages of Jelflake. 


DOWELL INCORPORATED 
=——— oe General Office: Tulsa 3, Oklahoma 


—— << <> <> Subsidiary of The Dow Chemical Company 









Jelflake 


Dowell products and services include: Paraffin Solvents, 
Plastic Service, The Electric Pilot, Acidizing, Mud 
Acid Treating and Chemical Scale Removal Service 


DOWELL 


FOR OIL INDUSTRY CHEMICAL SERVICE 
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> WPB APPROVAL. The addition of 4 
compressor stations on the Tennessee 
Gas and Transmission Company pipe 
line from Monroe, Louisiana, to West 
Virginia has been approved by WPB. 
These additional stations will make pos- 
sible the delivery of an additional 60,- 
000,000 cu. ft. of gas daily into the Appa- 
lachian area. Cost of the stations is esti- 
mated at $5,000.000. 

>» PROPOSED LINES. Immediate au- 
thorization has been requested by Metro- 
politan Eastern Corporation of the Fed- 


eral Power Commission for construction’ 


of a $23,500,000 pipe line from East 
Texas to Ohio to relieve a wartime short- 
age of natural gas in Ohio and nearby 
states. Metropolitan Eastern is a new 
concern with home offices in Wilming- 
ton, Delaware, and New York City. The 
proposed project would involve construc- 
tion of an 18-in. line from the eastern 
Texas gas fields to an undesignated point 
in Ohio where the fuel would be resold 
to distributors. The corporation asked a 
prompt hearing with a view to beginning 
construction early in April. The line, 825 
miles long, would be completed in Oc- 
tober, in time to meet next winter’s re- 
quirements for additional fuel. It would 
have a daily capacity of 140,000,000 cu. 
ft. of gas. 

» TEXAS ARTERIES. Several pipe line 
projects are under way in various parts 
of Texas to provide outlets for new pools 
and to add to the state’s ability to keep 


Making wrinkle bend on new Go- 
leta pipe line in California. Fea- 
ture article begins on page 153. 





up oil production on the basis of demand. 
The Shell Pipe Line Company is start- 
ing construction of a 10-mile 6-in. line 
from the Wheeler station in eastern 
Winkler County to the company’s new 
Devonian lime discovery in the TXL pool 
of western Ector County. 

The Texas Gulf Coast area has a new 
products line under construction by 
Humble Pipe Line Company. The 79- 
mile 4-in. electrically welded carrier is 
being built from the Humble Oil and Re- 
fining Company’s cycling plant at Katy 
to the Freeport plant of the Dow Chem. 
ical Company. The line will be used to 
deliver butane-propane-methane mixture 
to the Dow plant. It is scheduled for 
completion by the last of this month. 


>» BELL LINES. The Bell Western Cor- 
poration has completed its line extension 
from the Fargo pool in Wilbarger Coun- 
ty, Texas, to the new Odell pool in the 
same county. The carrier is of 41-in. 
pipe with gathering lines of the same 
dimension. The latter lines, however, are 
constructed of a lighter pipe to take ad- 
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vantage of the hilly country and to use 
gravity as much as possible. 

Ben Franklin Refining Company, 
wholly owned subsidiary of Bell Oil and 
Gas Company, has purchased a tank and 
station site in Marshall County, north of 
Cumberland, Texas. A line has been con. 
structed to these tanks from the Ayles. 
worth pool where Ben Franklin has a 
gathering system. Oil is taken from the 
new tank station by truck and trans. 
ported to the Ben Franklin refinery at 
Ardmore, Oklahoma. Ben Franklin has 
filed application for a permit to lay a 33. 
mile line from this area directly into 
Ardmore and requested permission to 
start construction of this line soon. 


> TOP PRIORITY LINE. United Gas 
Pipe Line Company has been granted 
top priorities by WPB to construct a 
24-in. main natural gas transmission pipe 
line from the Carthage gas field to the 
company’s Sterlington compressor sta- 
tion near Monroe, Louisiana. R. H. Har- 
grove, vice president and general man- 
ager of the company who made the an- 
nouncement, said that the line will be 
approximately 140 miles long. Construc- 
tion will begin as soon as necessary ap- 
proval is procured from the FPC. The 
line is scheduled for completion by Sep- 
tember 1. Cost of the project is esti- 
mated at $7,000,000. 

Included in the construction proposal 
are plans for two measuring stations to 
be situated at the Carthage end of the 
line, and two in the Monroe area. Three 
river crossing are involved, one being the 
Sabine River at a point approximately 8 
miles east of Carthage, one the Red 
River near East Point, Louisiana, and 
the other at a point about 9 miles north 
of Monroe. 

Purpose of the line is two-fold: To 
transport gas for delivery at Monroe at 
the Tennessee Gas and Transmission 


‘Company, which in turn will deliver it 


to fuel shortage areas in the Appalachian 
area, and to supplement United's re- 
serves in the Monroe field. It is proposed 
to deliver 100,000,000 cu. ft. of natural 


gas a day to the Tennessee company. 
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7A | BALDWIN DIESELS 


give dependable, 





compact power to this 





modern minesweeper 


BALDWIN PRODUCTS Hydraulic presses, Testing equip- 
ment, Steel forgings and castings, Diesel-electric locomotives, 
Diesel engines, Metal plate fabrication, Rolled steel rings, Bronze 
castings, Heavy machine work, Crane wheels, Bending rolls, Plate 
planets, Babbice metal, Alloy iron castings, Briquetting presses. 


ALi 





The Minesweeper USS ARDENT, pictured here in her 
shake-down cruise, is 222 feet overall, with 32-foot 
breadth. Like many other wartime ships, she is 
powered with Baldwin diesels. Four eight-cylinder, 
four-cycle, Baldwin diesels, direct-coupled to Westing- 
house direct current generators, are installed in pairs in 
two engine rooms. 


The dependable and responsive performance of the 
Baldwin diesel is an important advantage in mine- 
sweeper service. An officer who had commanded one 
recently wrote, “In ten months of duty with the 
Pacific Fleet, including two major invasion campaigns, 
the dependability of the Baldwin engine was estab- 
lished beyond question.”” The Baldwin Locomotive 
Works, Philadelphia, Pa., U.S. A. Offices: Phila- 
delphia, New York, Chicago, Washington, Boston, 
Cleveland, St. Louis, San Francisco, Houston, Pitts- 
burgh, Detroit. 


THE BALOWIN 
GROUP 


DIESEL ENGINES 
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>» PREFERENCE TO SMALL PLANTS. 
Senator O'Mahoney of Wyoming has in- 
troduced into Congress legislation which, 
if passed, will give preference in sales 
of government royalty oil to small re- 
fineries without their own source of sup- 
ply. The Interior Department now sells 
the royalty oil to the highest bidder. 
O'Mahoney told the Senate the “whole 
philosophy” of the act providing for 
leases on public domain was to encour- 
age small enterprise. 

>» CYCLING PLANT. A second cycling 
plant for the new Carthage Trinity area 
oil pool of Panola County, East Texas, 
is being planned by The Chicago Cor- 
poration. It will be situated on a 52-acre 
tract, 2 miles west of Carthage, Texas, 
in the A. Moorman survey. The corpora- 
tion has mapped a 35-well drilling pro- 
gram on its 22,000-acre holdings. 

The first cycling plant to be planned 
for this area, announced previously, is 
that of Rogers Lacy. His plant will be 
constructed on a 50-acre tract, 9 miles 
north of Carthage. A cycling plant sit- 
uated in the Willow Springs gas pool of 
Gregg County, near Kilgore, Texas, will 
be dismantled and moved to the Panola 
County site. Work on this project will 
be started soon. Both Lacy and Lone Star 
Gas Company have purchased 30 acres 
near the railroad within the city limits 
of Carthage to be used for a loading 
rack. 
> LEASE TO SHELL. The City Harbor 
Commission is planning to construct a 
modern marine petroleum terminal, cost- 
ing from $500,000 to $750,000 on a 10. 
acre tract off Jones Island near the har- 
bor entrance, Milwaukee, Wisconsin. The 
plan, subject to approval by the city 
council, will be leased to Shell Oil Com- 
pany for 15 years with a 10-year renewal] 
option. Six large and 8 small gasoline 
and fuel oil storage tanks, to be con- 
structed as soon as materials are avail- 
able, will have a capacity of 10,000,000 
gal. Shell operates its own tankers from 
the Chicago area. It was the first com 
pany on Jones Island. Other lessees are 
Clark’s Super Gas, Socony- Vacuum, and 
Standard Oil companies. 
>» MORE 100-OCTANE PLANTS. PAW 
has approved the building of five more 
100-octane gasoline production plants, 
according to an announcement by Dep- 
uty Administrator Ralph K. Davies. Da. 
vies also disclosed that several more 
plants are now “under consideration.” 
Plants to be built are, one for Leonard 
Refineries, Inc., Alma, Michigan; one 
for The Texas Company, Lockport, IIli- 
nois; two for Standard Oil Company of 
Indiana at Whiting, Indiana, and Sugar 
Creek, Missouri, and one for Shell Oil 
Company at Houston, Texas. Priorities 
for critical materials are being approved 
by WPB for only 4 of the plants. The 
one at Houston will not be built unless 
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manpower is available. Private capital 
will finance the new facilities. The proj- 
ects will cost approximately $78,000,000. 
>» OIL SHALE PLANTS. Rifle, Colorado, 
has been selected as the site for a $1,- 
590,000 oil-shale demonstration plant, 
Secretary of the Interior Harold L. Ickes, 
has announced. The new plant will be 
used as a proving ground for new oil 
source processes. Situated 7 miles west 
of Rifle, the plant will be built on gov- 
ernment-owned land and will be operated 
in conjunction with an oil shale research 
and development laboratory to be con- 
structed at Laramie, Wyoming. Selec- 
tion of the Rifle and Laramie sites puts 
into operation essential parts of a 5-year 
synthetic liquid fuels program that em- 
braces the production of liquid fuels 
from both coal and shale sources. 

The Rifle plant will include a 200-ton- 
a-day shale mine, to be enlarged if nec- 
essary. It will have a 1%%-mile aerial 
tramway to carry the shale from the mine 
to the plant. Crushing and retorting 
equipment of a capacity adequate to pro- 
vide useful information on methods of 
operation and costs for private industry 
will be included. A shale oil refinery of 
pilot-plant scale will be added later. 
Other installations will include housing 
units and dormitory for about 125 em- 
ployes, a small temporary office and lab- 
oratory building, a power house, a com- 
bination machine shop, warehouse and 
garage, a mess hall and kitchen and 
about a mile of access roads. 

Investigation has revealed, according 
to Ickes, that of the éstimated 92 billion 
bbl. of recoverable shale oil in the United 
States, nearly 48 billion bbl. are sealed 
in the shales of geologic formations 
around Rifle. The shales in this vicinity 
are expected to yield from 5 to more 
than 70 gal. of oil per ton. 

The goal of the demonstration plant 
will be to cut a pattern enabling private 
industry to bring about economic utiliza- 
tion of American oil shales to supple- 
ment the diminishing sources of petro- 
leum, Ickes disclosed. 
>» CELEBRATES 25 YEARS. Pure Oil 
Company's Heath refinery in central 
Ohio completed a quarter of a century 
of progress on March 1. Situated on the 
outskirts of Newark, the plant has proc- 
essed almost 75,000,000 bbl. of crude oil 
since beginning operation on March 1, 
1920, records show. Output of the. plant 
is now almost wholly going for war pur- 
poses, officials said. Gasoline, kerosine 
furnace oils, components for aviation gas- 
oline, fuel oil, coke, and naphthas have 
been made since the beginning of the 
plant. 

The seven employes who celebrated 
the silver anniversary with the plant as 
25-year men were: Ray T. Schuler, 
Charles G. Swart, William E. Nicholaus, 
Carroll E. White, J. Burl Fluharty, Otto 


eaiceasill 


E. Adams, and Eugene E. McPherson. 


» ALLIED REFINERIES AT CAPAC. 
ITY. The 66 refineries of the 22 United 
Nations, excluding the United States and 
Soviet Union, are now operating almost 
unanimously at capacity, according to 
a report made recently by PAW. During 
1944 the 66 plants processed 1,450,000 
bbl. of petroleum products daily. The 


‘statement. said that the refineries of na. 


tionals abroad and those of our Allies, 
working under wartime difficulties un. 
known to the petroleum industry of 
North America, are contributing their 
full war share. Much of the operation of 
overseas refineries has been carried on 


despite problems ranging from food and 


drinking water shortages to attacks on 
the plants by enemy bombers and sub. 
marines. 

The refineries have continued opera- 
tions even though handicapped by great- 
ly reduced inventories of maintenance 
and repair materials and being situated 
at several months’ shipping distance 
from sources of replacement. Improvised 
refining techniques and makeshift equip. 
ment have been part of the operators’ 
regular routine, the report said. 
>» PLAN EXPANSION. Phillips Petro- 
leum Company is planning a new $7,- 
000,000 refinery project in the North- 
west Texas Panhandle fields, according 
to recent reports from that area. Par- 
ticulars of the plan were not disclosed. 


>» PLANT TO EXPAND. The Defense 
Plant Corporation has given its permis- 
sion for construction of additional facili- 
ties at the Continental Carbon Company 
plant at Sunray, Moore County, Texas. 
The additions to be made to the plant 
will cost about $600,000, according to 
Continental Carbon, headquarters of 
which are in New York City. 


> CO-OP BUYS REFINERY. The elev- 
enth refinery in the United States to be 
bought by a cooperative wholesale or- 
ganization has been acquired by the Con- 
sumers Co-operatives, Associated, Ama- 
rillo, Texas. It is the Motor Fuels Corpo- 
ration, Levelland, Texas, purchased for 
approximately $750,000. The refinery 
has a daily capacity of 5500 bbl. The 
purchase includes plant and _ facilities 
embracing modern topping and crack- 
ing units, an ethyl blending plant, perco 
desulphurization unit, 150,000-bbl. stor- 
age space, and 120 acres of real estate. 

The plant is situated in Hockley Coun- 
ty, West Texas Permian Basin, and takes 
crude from the Slaughter pool, 14 miles 
southwest through a direct pipe line. The 
line was not included in the sale. More 
than $440,000 of the $750,000-purchase 
price was raised by more than 1500 farm- 
ers, other individuals and cooperative as 
sociations. The rest was financed through 
a loan from the Houston Bank for Co- 
operatives. 
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GROPHYSICAL WORK IN PARAGUAY INDICATES 
EXTENT OF EXPLORATION IN SOUTH AMERICA 


By WALLACE A. SAWDON, Pacific Coast and Foreign Editor 


/EXCLUSIVE | With exploratory 
drilling active in the 
present producing countries of Vene 
wela, Colombia, Ecuador, and Peru, and 
with the continued efforts of Argentina 
to make that country self-sufficient in 
oil production, increased attention is be- 
ing paid to the petroleum possibilities of 
the South American continent as a whole. 
Bolivia has produced some oil for many 
years and Brazil has recently obtained a 
little commercial production. Drilling is 
active in Brazil in the coastal areas along 
the Atlantic Ocean south of the bulge 
and exploration has been going on in 
Chile for several years. The most recent 
point of interest, however, is that part 
of the Gran Chaco lying in western Para- 
guay where geophysical exploration has 
just begun. 

As indicated by the accompanying 
map, the Gran Chaco extends from north- 
em Argentina into western Paraguay. 
The portion in Paraguay is known as the 
Chaco Boreal and covers some 100,000 
square miles. It was the scene of the 
Chaco War between Paraguay and Bo- 
livia, which lasted from 1932 to 1935. 
The area in general is flat wooded coun- 
try and in the wet season the rivers are 
subject to floods that inundate vast areas 
and, in the more easterly part, leave 
lakes and swamps that persist for most 
of the year. The Pilcomayo River is the 
oundary between Argentina and Para- 
guay. Along the Rio Paraguay are sev- 
eral plants where tannic acid is made 
from the Quebracho Colorado, a very 
hard redwood. 

The geophysical work is being con- 
ducted in an area that is flat, marshy, 
silt-covered and that bears forest, long 
Coarse grasses, and scrub. Union Oil 

ompany has contracted with the Para- 


guayan government to explore for oil on 
a tract comprising more than 54,000,000 
acres in this Chaco region and Western 
Geophysical Company has been retain- 
ed by Union to perform the necessary 
geophysical work. No wells have ever 
been drilled in the Chaco of Paraguay 
and inasmuch as there is a lack of rock 
outcrops it will depend entirely on geo- 
physical prospecting to procure data on 
the thickness of the sedimentary sections 
and structural information on which to 
base a test well. At the present time seis- 
mograph surveys appear to be the most 
advantageous and will probably be em- 
ployed throughout the entire project. 
Should other types of geophysical work 
become desirous they will be used. 

The prospects for striking oil are, of 
course, uncertain. As there are a num- 
ber of oil fields located along the east 
flank of the Andes in Peru, Bolivia, and 
Argentina, it is entirely possible that oth- 
er fields will be found in the area east 
of the Andean foothills and it is in this 
general area that Union is prospecting 
now. This general area has also been 
given serious consideration by the Y.P.F. 
of Argentina in their search for oil in the 
western part of their own country, their 
operations being confined, of course, to 
south of the Pilcomayo River. 

The location of the Paraguayan Chaco 
with reference to the producing fields of 
Bolivia and Argentina, is shown on the 
accompanying map. With the exception 
of the great Comodoro Rivadavia field, 
which lies along the Atlantic coast south- 
west of Buenos Aires, all fields in Ar- 
gentina are located along this Andean 
belt. 
>» Seismograph operations. One seismo- 
graph party is now actively surveying 
and a second crew is being assembled. 
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The work had been in contemplation for 
some time and Western Geophysical 
Company had equipment in Peru for 
several months waiting for the discus- 
sions and arrangements to be completed. 
On verbal agreement after final decision 
regarding details of location of work 
and operating arrangements had been 
made, the equipment was immediately 
put en route. If the geophysical arrange- 
ments had been “made from scratch” at 
the time the agreement was reached it 
would have delayed the field operations 
from 4 to 6 months because of the time 
necessary to accumulate and ship the 
equipment under conditions as they exist 
today. 

Food, supplies, and all other require- 
ments for the conduct of seismographic 
operations have to be transported by 
boat from Asuncion to Puerto Casado on 
the Paraguay River and then by rail and 
truck to the field camp. A fair east-west 
road traverses the area to be surveyed 
but with the exception of a small colony 
and a few army camps there are no other 
settlements in the area. Water will have 
to be obtained from wells drilled at 
camps as they are established, the water 
supply thus established being used for 
operations as well as for drinking. 

Plans now being followed provide for 
running a seismograph line along the 
east-west road. The main camp has been 
set up near this road at about the half- 
way point and operations will be con- 
trolled from there. Data obtained from 
work along the east-west line will serve 
to establish the major syncline struc- 
tural features and to indicate any anti- 
clinical reversals that may be present. 
Upon completion of this seismograph 
line, detailed work will be done in local 
areas that show up most favorably. In 
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making the detailed surveys it will be 
necessary to cut through the heavy 
growth and it is possible that bulldozers 
and other road building equipment will 
have to be employed. 

Union Oil Company, operating in the 
capacity of a contractor for the Govern- 
ment of Paraguay to develop the petro- 
leum resources, contemplates actual 
drilling within 18 months. The com- 
pany’s head office will be at Asuncion 
and work will be handled by Chester 
Castle as technical manager. 

The seismograph crew now operating 
employs from 2 to 3 Paraguayans to each 
American. These serve as helpers and 
laborers but there are also trainees with 
engineering education working with the 
parties and they will be given responsi- 
ble positions as soon as they acquire the 
necessary experience. In addition there 
is the camp personnel, which is als 
composed of Paraguayans. Buildings wil! 
be constructed at the headquarter camp 
and will include housing facilities for 
the personnel. 

Present information indicates that 
good seismograph records are being ob- 
tained to relatively great depth and there 
is now no question of the workability of 
of the area by seismograph. xx 
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REVIEW OF 1944 HIGHER COURT DECISIONS 
OF IMPORTANCE TO OIL AND GAS PRODUCERS 


By LEO T. PARKER 


EXCLUSIVE | Durinc the last few 
months the higher 
courts have decided unusual and impor- 
tant phases of law relating to oil and 
gas producers. In many cases these new 
decisions have reversed the older law; 
however, in other instances technicalities 
of modern law have won the lawsuits. 

Few executives have sufficient spare 
time to study and acquire legal knowl- 
edge designed to enable them to recog- 
nize indications of adverse suits and fore- 
stall contract litigations. For this reason 
a majority of officials perform their 
duties without great regard to modern 
law. 

Therefore, in this article we shall re- 
view late and leading higher court deci- 
sions designed to assist readers in avoid- 
ing similar legal controversies. Moreover. 
the cited modern cases may be advanta- 
geously utilized to win unavoidable suits. 


» Lease is altered. Modern higher courts 
consistently hold that any alteration ren- 
ders a written instrument void if the 
alteration so changes its terms as to give 
it a different legal effect from what it 
originally had, and thus work some 
change in the rights, obligation, inter- 
ests, or relations of the parties. It is im- 
material whether this effect is brought 
about by interlineation, substitution, 
change of words or erasures, or by delet- 
ing some material provision of the instru- 
ment. 

For illustration, in Ruwaldt v. W. C. 
McBride, 57 N. E. (2d) 863, reported 
December, 1944, suit was filed to stop 
drilling operations on a tract of land, it 
being contended that the lease was ren- 
dered void by certain alterations. 

During the trial it was shown that 

after a lease was signed and executed by 
a widow and son, there was written in 
longhand on the face of the lease beneath 
the description the following: “If no well 
be commenced within (60) sixty days on 
adjoining property this lease shall be 
void from the following date—2-14-41, 
or void 5-14-41;” and on the left-hand 
margin appeared “(3-14-41.)” Through 
these words was drawn a line in ink. 
which would indicate the clause had 
been eliminated by “scratching out.” 
_ It was not disputed that this clause, or 
its elimination, was inserted upon the 
face of the lease without the knowledge 
of the widow or her son. 

Therefore, the higher court held the 
lease void, saying: 

“Such an alteration renders the in- 
strument void.” 


> Law of usury. Modern higher courts 
hold that whether usury exists in a con- 
tract depends on the dominant purpose 
and intention of the parties. Moreover, 


the contract will be construed as a whole 
in the light of attending circumstances. 

For example, in Standard Supply and 
Hardware Company, Inc., v. Christian- 
Carpenter Drilling Company, 183 S. W. 
(2d) 657, reported December, 1944, it 
was shown that an oil well drilling con- 
tractor and oil producer purchased $54.,- 
079.53 worth of oil well supplies from a 
supply company. It seems that the con- 
tractor was unable to pay the account 
and when there were 7 outstanding, un- 
paid invoices, the seller notified the con- 
tractor that unless the account was 
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An expert lists cases 


arising from oil and 
gas disputes and in- 
terprets their effect 


on the industry. 





promptly paid a financing charge of 10 
per cent would be added to each invoice. 

The contractor acquiesced in the im- 
position of the 10 per cent financing 
charge, and executed 7 promissory notes 
covering, respectively, the amounts of 
the respective invoices with the 10 per 
cent finance charge added. Each note 
was dated as of the date on which the in- 


voice became past due and bore interest — 


at the rate of 6 per cent per annum. 
Thus the contractor had agreed to pay 
16 per cent interest, which is illegal and 
usurious. 

Later the contractor sued the seller for 
double the allegedly usurious interest 
exacted of him by the seller. This suit 
was based upon a state law that specifies 
penalties for anyone who charges illegal 
rates of interest. 

The seller contended that the 10 per 
cent financing charge was in reality the 
differential in price between the mer- 
chandise when paid for currently, and 
when bought on extended credit, to be 
paid for at some indefinite time. As the 
testimony proved, however, that the sel- 
ler had added the 10 per cent service 
charge after the sale was made, the high- 
er court held the seller liable for usury. 
This court said that a seller may legally 
charge more for merchandise sold on 
credit than for cash. The court held, how- 
ever, that after a purchaser is in default 
for money due on a current amount, and 
the seller undertakes to add retroactively 
to the current price and collect interest 
retroactively, he violates the usury laws. 
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> Lease not sale of oil. Frequently lease 
contracts have been held by the higher 
courts to be legal sale contracts; how- 
ever, this rule of law is not applicable 
unless the intent of the lessor is clear. 

For example, in Commissioner of In- 
ternal Revenue v. Felix Oil Company, 
144 Fed. (2d) 276, reported October, 
1944, it was shown that a property owner 
leased certain land for the term of 20 
years and so long thereafter as oil or gas 
might continue to be produced. This 
agreement has since remained in full 
force and effect. It is in form a lease, 
and save in one particular its provisions 
are very similar to those of the typical 
oil and gas lease. The peculiarity lies in 
this: Instead of retaining a gross royalty, 
the lessor was to receive 50 per cent of 
the “net profits.” The term “net profits” 
was the proceeds of sale of the oil less 
the expenses of the lessee in drilling, 
pumping, storage, and the like, less also 
a number of other items such as state 
and county taxes, insurance, and general 
operating costs. Although the agreement 
recites that it was given in consideration 
of the sum of $10, the actual amount 
paid to the lessor at the time of execution 
was $150,000. 

It is interesting to observe that when 
interpreting this lease, the higher court 
held that although the lease provided for 
the lessor to receive 50 per cent of the 
net profits, instead of a gross royalty, this 
did not establish that the purported lease 
amounted to an absolute sale of the oil. 

In other words, the contract was a le- 
gal lease, notwithstanding the inclusion 
of this special clause. 

On the other hand, see Watkins v. 
Slaughter, 183 S. W. (2d) 474, reported 
January, 1945. In this case it was shown 
that a deed for land contained a “reser- 
vation” of mineral “royalty rights” to 
the seller. The higher court construed 
this reservation not to include reserva- 
tion of bonuses or rentals, but only of in- 
terest in the oil, gas or minerals paid, re- 
ceived or realized as royalty. 

Another important point of law involv- 
ing oil leases relates to partnerships. 

In Sklar v. Kahle, 16 So. (2d) 896, 
reported April, 1944, it was shown that 
partners are the co-owners of a certain 
producing oil, gas, and mineral lease (as 
well as certain drilling and operating 
machinery and equipment on the prem- 
ises) that is being operated by them as 
a joint adventure or co-partnership. One 
of the partners filed a suit to have the 
partnership liquidated and its assets par- 
titioned on the ground that the other 
partner has failed and refused to pay his 
share of the expenses of operation in 
accordance with their agreement. 

The higher court held that partnership 
property cannot be partitioned or the af- 
fairs of the partnership liquidated until 
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after the partnership has been dissolved. 
The higher court held that the lower 
court should not have appointed a re- 
ceiver. This higher court said: 

“The judgment appointing a receiver 
to administer the affairs of the partner- 
ship is annulled and set aside.” 


>» Directors have broad powers. Modern 
courts hold that the questions of policy 
in management of a corporation’s affairs. 
expediency of corporation’s contracts. 
idequacy of consideration for such con- 
tracts, and lawful appropriation of cor- 
porate funds to advance corporate inter- 
ests, are left solely to its directors’ honest 
and unselfish decision. 

For example, in Blaustein v. Pan 
\merican Petroleum and Transport 
Company, 50 N. E. (2d) 705, reported 
September, 1944, it was shown that a 
subsidiary of an oil corporation owned 
the majority of a third oil corporation’s 
stock. The testimony proved that the 
subsidiary consistently pursued an oil 
exploration program and purchased con- 
siderable oil lands in Texas with its own 
funds, and independently of the third 
corporation. The third corporation’s di- 
rectors decided to build an oil refinery in 
Texas. 

A suit was filed and the court was 
asked to impress the properties of the 
subsidiary company, it being contended 
there was a constructive trust in the 
third corporation’s favor because the 
parent corporation had usurped profit- 
able business opportunities of the third 
corporation in purchasing properties and 
selling oil therefrom to the third cor- 
poration at a profit. 

The higher court refused to comply 
with this request on the ground that 
there was no evidence what these prop- 
erties were or that the third corporation 
had any tangible expectancy. This court 
said: 

“The rule which permits a court to im- 
press with a constructive trust property 
which is the product of an appropriation 
of a business opportunity by a corpora- 
tion director or officer or a majority 
stockholder owing some form of fiduciary 
duty, is not satisfied by proof that after 
the property is appropriated it occurs 
that it would have been useful in the 
corporation’s business.” 


> Fair Labor Standards Act. The Fair 
Labor Standards Act is applicable to all 
employers who transact interstate com- 
merce business. This federal law clearly 
specifies minimum wages and time and 
one-half for overtime, which must be 
paid to all employes. Failure of an em- 
ployer to comply with this federal law 
entitles the employe to sue and recover 
double back wages, plus heavy penalties, 
and lawyer fees of $500 and more. In 
view of these facts all employers should 
realize that the Fair Labor Standards 
Act is applicable to employes who proc- 
ess, manufacture or handle goods des- 
tined for interstate commerce. 

Obviously, however, the employe must 
prove that the merchandise he handles is 
shipped in interstate commerce, or he is 
not entitled to a recovery. 

For illustration, in Harland Oil Com- 
pany v. Pattison, 153 Pac. (2d) 622, re- 


84 


ported January, 1945, it was disclosed — 


that an employe sued his employer to 
recover back wages, penalties, and 
lawyer's fees. The employe contended 
that he was entitled to-wages under the 
lair Labor Standards Act because he 
was a roustabout on producing leases of 
his employer. It was shown that there 
was pumped from the lease 55.000 bbl. 
that went into the Cosden Pipe Line 
Company at Hominy, Oklahoma, and 
from there it went to the Mid-Continent 
refinery at Tulsa. Oklahoma. 

The employe did not prove that the oil 
delivered to the Mid-Continent refinery 
was shipped or piped to purchasers or 
users in other states. Therefore. the high- 
er court refused to hold the employe en- 
titled to wages under the Fair Labor 
Standards Act. This court said: 

“Are we permitted to supply the lack 
of this testimony by saying, as a court, 
it is well known that employer or Mid- 
Continent refinery at Tulsa, Oklahoma, 
send all or a part of the oil involved into 
interstate commerce? This must be an- 
swered in the negative.” 
>» Law of independent contractors. 
There is a vast legal difference between 
a legal employe and an independent con- 
tractor. For example, among other legal 
differences, an employer is not required 
to pay such taxes as social security, state 
workmen’s compensation, unemploy- 
ment and the like on an independent con- 
tractor. Moreover, an employer is not 
liable in damages for injuries to persons 
or property caused by an independent 
contractor. Neither is an employer liable 
in damages or for payment of compensa- 
tion to an independent contractor killed 
or injured while performing his work. 

For illustration, in Langley v. Findley, 
19 So. (2d) 908, reported April, 1944, 
it was shown that a man named Findley 
purchased an oil well that had ceased to 
produce. He desired to test it for produc- 
tion and effected an agreement with a 
man named Langley who obligated him- 
self for the consideration of $1000 to 
clean out the well and set 4-in. liner at 





Against Big Inch: 
conversion 

Action designed te prevent 
transportation of oil to the East 
through the Big Inch pipe line after 
the war was taken recently by the 
Arkansas House of Representa- 
tives. The resolution urged that the 
five Southwest oil-producing states 
combine to stop the oil movement 
at the close of the war. 

The resolution, introduced by 
Representative Chambers, said 
that unrestricted flow of oil 
through the line after the war 
would drain the Southwest of its 
resources, curtail industrial devel- 
opment, and cause loss of taxes. 

Louisiana, Texas, Mississippi, 
and Oklahoma were invited to join 
Arkansas in a move to impose re- 
strictions upon exportation of oil 
and gas. 











a depth of 2430 ft. unless work was 
stopped et a lesser depth. It was thought 
that the well could again be made to pro. 
duce at a depth of not more than 2439 
ft. Langley was obligated to supply all 
material, machinery, and labor necessary 
to discharge his part of the contract. 

One day an employe of Findley went 
to the well, and while Langley was doing 
some special work for Findley’s employe 
Langley’s derrick over the well, on ac. 
count of excessive strain upon it, col. 
lapsed and fell upon Langley, killing 
him instantly. His widow sued Findley 
for compensation. 

As Findley was an independent con. 
tractor. however, the higher court re. 
fused to render a verdict in favor of the 
widow, saying: 

~The deceased was entirely capable by 
many years’ experience of performing 
any work or task arising from the drill- 
ing and operation of oil wells. ... We are 
clear in the opinion that Langley met 
death because of his own carelessness 
and negligence in putting too much 
strain upon the derrick.” 


> Partners share in profits. Frequently, 
the courts have difficulty in determining 
whether a verbal contract between two 
parties for development of oil leases is a 
partnership or a mere employment con- 
tract. If the court decides that it is a 
partnership agreement both parties may 
share equally in the profits, but if it is 
an employment agreement the employe 
is entitled to receive only fair and rea- 
sonable wages, without regard to the 
profits earned by the employer. 

For instance, in Miles v. Fredenhagen, 
16 N. W. (2d) 117, reported December, 
1944, it was shown that a man named 
Miles sued a man named Frank and 
asked the court to compel the latter to 
pay him one-half of the profits derived 
from an oil venture. Miles testified that 
he had entered into an oral agreement 
with Frank to prospect for and produce 
oil or gas in the Bloomingdale oil and 
gas field, and that it was agreed each 
should receive a share of the net profits 
therefrom. Miles made trips, devoted 
time to negotiating oil and gas leases, 
procured leases, negotiated for and pro- 
cured an agreement from well drillers. 
and a producing well was drilled from 
which Frank has received and kept large 
sums of money without accounting to 
Miles for his share. 

Miles contended that he had not made 
a partnership agreement with Frank, but 
that he had merely employed him and 
that he owed him nothing more than a 
reasonable salary for the time he had 
worked. 

After reviewing all testimony the high- 
er court held that Miles was a legal 
partner and entitled to share in the prof- 
its. The court said: 

“It is reasonable to believe that plain- 
tiff (Miles) would not have devoted s0 
much time and expense in obtaining 
leases, raising funds to drill wells, ar- 
ranging for contracts, using his own 
transportation on a considerable number 
of trips in Illinois and to Michigan with- 
out some agreement to share in the 
profits.” xk 
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THE STORAGE OF BUTADIENE AND ISOBUTYLENE® 


| EXCLUSIVE | > Abstract. The re- 
sults of the review 
and research reported herein on buta- 
diene and isobutylene indicate the fol- 
lowing: 

A. Where precooling is unnecessary 
the compounds should be stored at a 
temperature of about 32°F. and cor- 
responding working pressures of about 
3 or 4 lb. per sq. in. gage. This conclu- 
sion is supported by the following facts: 
(1) The loss of product at about 32°F.. 
through dimerization and/or polymeri- 
zation, is negligible; (2) storage at 
about 32°F. results in the lowest total 
annual operating cost as well as the 
lowest initial cost of the storage plant; 
(3) the amount of steel required for the 
containers at the recommended storage 
temperature of 32°F. is less than one- 
half of the steel required for containers 
in which the compounds are stored at 
ambient temperatures. 

B. Where precooling is required, the 
most economic storage temperature 
should be determined according to pro- 
cedure suggested under “Filling Refrig- 
eration Costs” in the original bulletins. 

C. The containers should be of maxi- 
mum size for the total capacity involved, 
because within the range of capacities 
considered for the synthetic rubber 
plants and for the producers of raw ma- 





‘*Prepared especially for The Petroleum En- 
gineer by the research staff of the Pittsburgh- 
Des Moines Steel Company. For more detailed 
information, reference is made to that com- 
pany’s bulletins 7.881C on butadiene, 7.401B on 
isobutylene, and 7.427B on physical properties. 


terials, the larger the container size the 
lower the cost per unit of product stored. 
www 
The war with Japan cut off American 
supplies of crude rubber. The war pro- 
gram necessitated that a material be 
produced that would have the properties 
‘ of rubber. The synthetic rubber indus- 
try was the outgrowth of this emer- 
gency. This new industry involved the 
mass production of chemical compounds 
that prior to the war had had little or 
no commercial usage in this country. 
Butadiene, isobutylene, styrene, and 
acrylonitrile were the new products that 
must be manufactured, stored, shipped, 
and used in the processes of manufac- 
turing synthetic rubber. These new com- 
mercially important substances had nev- 
er been stored in large quantities such 
as were entailed in the war program. The 
lack of previous experience in the stor- 
age of these important compounds occa- 
sioned the development of the correct 
physical and chemical properties of 
these substances, for these properties 
affect the safe and economical storage 
of them. Factors involved in the solu- 
tion of storage problems were: Contain- 
er materials, suitable protective coat- 
ings, proper storage conditions of tem- 
perature and pressure, and the most 
economical type of storage plant from 
the standpoint of initial costs. 
This article relates only to the storage 
of butadiene and isobutylene. 


> Physical properties. Physical proper- 


ties of butadiene and isobutylene are as 
follows: 





Properties Butadiene Isobutylene 
Chemical formula. . CyHe CyHs 
Molecular weight. 54.09 56.06 
Normal physical state. gas gas 

Boiling point, °F. at 1 atm.. 23.54! 22.28! 
Melting point, °F. at 1 atm-. ~163.67! -232.2! 
Critical temperature, °F. . 325.7? 292.5? 
Critical pressure, lb. per sq. in. 

EEA rere 582° 
Gas pare “R” in ft.-lb. per 

°R. per lb.. 28 .6* 27.63 
Latent heat of vaporization, 

B.t.u. per lb... 175.75! 158 
Specific heat of gas “CG p” Btu. 

per lb. per °F. at 60°F.. 0.332! 0.366? 
Ratio of specific heats Cp, Cy at 

60°F. and 1 atm.. 1.11% 
Specific heat of liquid, B.t.u. pel r 

Ib. at 60°F... 0.551 0.555° 
Specific gravity of as at 60°F, 

and 1 atm. (Air=1)... 1.877! 1.9777 
Specific gravity of liquid at 60°F. 

(Water=1 at 60°F.).... . 0.627! 0.6017 
Lb. per cu. ft. of liquid at 60°F. 39.08 37.73 
Limits of inflammability in air 

(per cent by volume)... .. 1.6-11.5' 1.7-9.0! 

| ee 114.7 123.0! 

100°F.... 64.7 65.1 

Vapor pressures, 70°F’. 37.7 38.7 
Ib. per sq. in. = PF. 17.65 18.78 
abs. at: °F. 8.5 9.45 
4 oe ‘ 2.85 3.3 
~100°F. 0.359 0.38 


Note the following charts: 

Chart 1. Temperature-specific gravity rela- 
tionships of liquid butadiene. 

Chart 2. Temperature-latent and specific heat 
relationships of butadiene. 

Chart 3. Temperature-vapor 
tionships of butadiene. 

Chart 4. Temperature-specific 
tionships of liquid isobutylene. 

Chart 5. Temperature-vapor pressure rela- 
tionships of isobutylene. 


pressure rela- 


gravity rela- 


>» Chemical properties. Butadiene. The 
most prominent chemical property of 
butadiene is that of dimerization and/or 






































TABLE 1 
Cost comparisons for 300- ton storage ca pacity 
— F 
cont ——— Soe m 
Type of container. ip , | “Qo” “OR” “OW” —— 7 “8, ha | 100" | “100R” |“100W" | “110” | 7* 
Storage temperature, ‘Loci GlamaumamarSeteeahenn ..-| 140 100 100 70 2 | 2 140} 100 | 100 70 | 2 
Working pressure, Ib. per sq. De ca ncccs aes asides aue — 100 50 50 93 3 | 3 0 100 | 50 50 23 3 
Vapor pressure, lb. per sq. in. abs... ssi rare inae a 115 65 65 38 18 | 18 15 115 65 65 38 18 
Density, in lb. per cu. ft.................0000: 36.1 37.6 | 37.6 | 38.7 40.1 40.1 40.4 36.1 37.6 37.6 | 38.7 40.1 
Approximate tons steel per ton of capacity... .. | 0.245 | 0.133 0 133 | 0.087 0.062 | 0.110 | 0.105 | 0.405 | 0.216 | 0.216} 0.177 | 0.166 
a = RMN 55d potas noes 73.5 39.9 | 39.9 | “ = a == 121 : 64.8 64 8 53 } | 49.8 
ickness of insulation, in. 0 0) 0 | 12 | 2 0 ) 2 
Required refrigeration capacity, tons per 24 br. 0 ‘78 7 1.03 | 1.25 | 0.50 | 0.56 0; 4.13 2.48 3.01 
Average refrigeration load, tons per 24 hr.. ft Cee 0.02 | 2 0.17 0.22 | a ee 0.05} 1.00 
Initial costs of: " 
:. ——' accessories, foundations. . | Seen | $10650 | | See ee | “a | s1200 | $12800 | — $26400 anne — | $20400 
- Insulation psa Aie esralae aia Slain | 1134 | } 0 | 7 
c, Refrigeration plant.. bineskSanks 0 1420 0; 1020 | 1160 | 620 670 | 0 2560 | 0 1820 | -_ 
d. Water cooling system. 0 0 600 | 0 | 0 | 0 | 0 | 0 | 0; 1800} 0 
es ee ee 
Total initial cost of storage plant. . Livaveveveeess +e} $28650 | $21070 | $20250 | $17504 $18514 | $14720 | $14670 | $44300 | $28960 | $28200 $26300 | $27856 
Total initial cost: per ton of capacity......... ene “18 9 /$ 70/$ 68/$ 59/8 62/8 49 ;$ 49) $ 148/$ 96) $ de $ 8 |$ 93 
Annual operating costs: 
a. Investment charges { ‘ 
(1) ae na accessories, foundations... .. ..| $ 2012 | $ 1380. | $ 1380 | $ — g -— $ = \$ = i$ — | $ — $ 1854 | $ oo) $ es 
a li ce nckehaane nace ean sad 0 0 0 140 | 76 | | ) 0 337 66 
3) Refrigeration plant.................... 0 100 0 72 | 82 | 44 47 0 180 0 128 146 
4) Water cooling system....................0-- 0 0 42 0, 0 0 0 0 0 126 0 0 
b. Taxes on complete plant.............. » 1146 843 810 704 | 741 | 589 | 587 1772 1158 1128 1052 1114 
c. Maintenance, repair, ememen ee ; 1433 1054 1013 880 | 926 736 | 734 2215 1448 1410 1315 1393 
d. Power, light, fuel . ERS ee 50 50 50 | 54 | 134 | 84 94 50 50 50 60 | 210 
Total annual operating cost... . $ 4641 $ 3427 $ 3295 $2 935 [ 2 3221 $ 2439 | $2441 $7147 $4690 $4568 § 4420 | $ 4959 
Total annual operating cost per ton of capacit $15.47 , $11.42 | $10.98 | $9 .78 | $10.74 | $ 8.13 | $ 8.14 $23.82 | $15.63 | $15.23 , $14.73 | $16.53 
pe g pe I y. | | Mecsaiacedlt | 
Cost ratios for 300-ton capacity containers................... 1.90! 1.41| 1.35 = 1.20 | 1.32| 1.00/ 1.00/ 2.93/ 1.92| 1.87| 1.81 | 2.04 
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olymerization. Dimerization is appar- 
ently not catalyzed by oxidizing reagents, 
or by the type of surface. Polymeriza- 
tion, however, is catalyzed by active oxy- 
gen whether it is in the form of air, 
molecular oxygen, ozone, ozonides, or 
peroxides—organic or inorganic.” The 
mechanism of polymerization of ethylene 
compounds in general had been gen- 
erally explained by Ostromyslenski in 
1915.° Numerous investigators have stud- 
ied the effect of various inhibitors upon 
the formation of polymers of butadiene. 

Dimerization, on the other hand, seems 
to be unaffected by any known inhibitor. 
Various rates of polymerization are to 
be found in the literature. Several fac- 
tors affecting rates of polymerization 
are: Temperature, light, contact with 
various metals and metallic alloys, water, 
and the purity of the butadiene studied. 
Small quantities of impurities have been 
known to exert noteworthy effect. The 
rate of polymerization due to increase of 
temperature is economically important 
and justifies the maintenance of the stor- 
age of butadiene in containers at a low 
and economically determined tempera- 
ture. Increase of surface has not been 
found to affect the rate under any given 
set of conditions. Dimerization results 
when two molecules of butadiene unite 
to form a ring-type compound called “3- 
vinylcyclohexene.” B. P. 129.5-130.5°C. 
(265.3-266.9°F.) at 760 mm. (14.7 Ib. 


per sq. in.). High molecular weight 
polymerization results in the union of 
many molecules of butadiene to form 
long open chain compounds of negligibly 
low vapor pressures. 

The following are catalyzers, inhib- 
itors, and modifying agents: 

1. Catalyzers: Air, tin, lead, stannic 
chloride, metallic sodium and other al- 
kali metals, alkaline earth metals, amal- 
gams or alloys of these metals, colloidal 
platinum or mercury or silver or man- 
ganese dioxide, metallo-organo com- 
pounds, boron trifluoride, barium perox- 
ide, hydrogen peroxide, sodium perbor- 
ate, ammonium persulphate, organic per- 
oxides, organic peracids, sulphur, starch, 
oleates of sodium, ammonium, and co- 
balt, sodium stearate, albumen, casein, 
urea, soap, saponine, glycerine, and 
dioxan. 

2. Inhibitors: Tertiary buty] catechol, 
hydroquinone, tricresol, phenyl-8-naph- 
thylamine, diarylamines, and 1, 8 diam- 
inonaphthalene. 

3. Modifying agents: Carbon tetra- 
chloride, hexachlorethane, terchlorpro- 
pionitrile, sodium cyanide, mercaptans. 
xanthogendisulphide, tiuram disul- 
phides, and sulphinic acids. 

The butadiene that was used in our 
study of polymerization reactions con- 
sisted of 98.7 per cent 1:3 butadiene, 
0.27 per cent acetylenes, 1.173 per cent 
mixed butenes, and 0.10 per cent tertiary 


butyl catechol. The temperatures em- 
ployed were 32°F., 80°F., and 92°F. 
This material was stored in a large mild 
steel] container at a temperature of 32°F 

for a period of 612 days. The amount of 
total dimer and polymer was 0.45 per 
cent by weight or at the rate of 3.06% 

10~. (See Chart 6.) Pyrex sealed tubes 
were exposed to sunlight and/or in- 
frared over a period of time and the en- 
tire content of the monomer was con- 
verted into a white crystalline solid poly- 
mer with an increase in volume of 2.5 
to 3. Samples were sealed in pyrex glass 
tubes and heated gradually in an oil 
bath over a period of 8 hours up to and 
slightly above the critical temperature 
of the butadiene. The monomer was con- 
verted into a mixture of the dimer (iden- 
tified by its boiling point and refractive 
index), a solid crystallized polymer, and 
a glassy transparent substance analgous 
in appearance to polystyron. Production, 
transportation, and storage conditions in 
the synthetic rubber industry have been 
very materially affected by the tendency 
of butadiene to polymerize. Fractionat- 
ing columns and pipe lines have become 
clogged with both the crystalline and 
the crystallized solid polymers. Ship- 
ping containers such as cylinders and 
tank cars as well as storage containers 
now in use have been found to contain 
greater or less quantities of these poly- 
mers. The occurrence of polymers has 





CHART 5—VAPOR PRESSURES OF ISOBUTYLENE 
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CHART 6—RATE OF POLYMERIZATION OF LIQUID BUTADIENE 
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necessitated interruptions in production, 
increased expenses in production, ship- 
ping, and storage. Noteworthy loss of 
valuable material has resulted. 

Studies have been made of the effect 
of mill scale, metals, metallic alloys, 
liquid water, ordinary light, ultra violet 
light, and non-metallic coatings under 
different conditions of temperature. We 
have found that mill scale per se has no 
polymeric effect. The metallic substances 
that showed the least polymeric effect 
were mild steel, Tobin bronze, yellow 
brass, monel, stainless steel, and inconel. 
The polymeric effect of lead and tin were 
greatest. Nickel, cast iron, magnesium, 
zinc, aluminum, and copper showed in- 
termediate polymeric action. Liquid wat- 
er had the polymeric action of the metals 
and metallic alloys included in the in- 
termediate class as given. Ordinary light 
at an average temperature of 86°F. had 
a greater polymeric effect than all the 
metals and metallic alloys studied ex- 
cept tin. Ultra violet light—2735 Ang- 
strom units—at an average temperature 
of 90.5°F. had a greater polymeric ac- 
tion than any metal or metallic alloy. 
Fifteen commercially produced and used 
protective coatings have been studied. A 
majority of the coatings were applied to 
strips of mild steel in accordance with 
the instructions of the producers. Other 
coated strips were supplied by the pro- 
ducers. The coated strips of steel par- 
tially immersed in liquid butadiene in 
the absence of air and water were stored 
for various periods of time at an aver- 


age temperature of 80°F. The time pe- 
riod was limited only by the results that 
were obtained. Some coatings have fail- 
ed in one day, whereas two others have 
persisted for more than 90 days without 
any noticeable effect. For obvious rea- 
sons the trade names and the names of 
the producers are not given. A study has 
also been made of gasketing and pack- 
ing materials. 

Butadiene when processed under prop- 
er conditions with styrene yields the so- 
called buna-S rubbers, whereas when it 
is processed with acrylonitrile the Buna- 
N rubbers result and with isobutylene 
the so-called butyl rubbers are produced. 

Isobutylene. Isobutylene is a very re- 
active hydrocarbon and it has been the 
subject of extended research covering 
the period 1825 to 1941. Isobutylene is 
an important industrial chemical in the 
production of such synthetic materials 
as alkylates, polygasolines, resins, and 
synthetic rubber. Isobutylene does not 
oxidize in the air to yield peroxides such 
as is the case with butadiene. In the 
presence of certain acid and silicate 
catalyzers isobutylene is converted into 
polymers containing from 2 to 7 and 
even more isobutylene units. A catalyst- 
like aluminum chloride produces poly- 
mers with varying high molecular 
weights. It has been found that by con- 
trolling the temperature polymers vary 
ing in molecular weight from di- and tri- 
polymers to as high as 300,000 molecular 
weight can be prepared. The physical 
properties of the various polymers range 



























































FIG. 1. Non-insulated sphericaf@container, Type “0.” 
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Helium storage 


Plans for storing helium under- 
ground on the 50,000-acre gov. 
ernment-owned Cliffside natural 
gas field near Amarillo have been 
disclosed by Secretary Ickes. The 
gas will be injected into one of the 
11 producing wells. 











from viscous oily liquids to rubbery 
materials and finally to white tough elas. 
tic solids.” Generally speaking the poly. 
mers of isobutylene are linear and hence 
do not contain olefin groupings. These 
polymers have not been vulcanized;* 
however, they have fine electrical proper. 
ties and maintain these properties within 
the temperature range of minus 58°F. 
to 212°F. Recently an 80-lb. capacity 
cylinder of isobutylene of the composi. 
tion 98 per cent isobutylene, 1 per cent 
propane, and 1 per cent heavy residue 
was stored for a period of 8 months at 
room temperature of approximately 
79°F. The material contained no inhib- 
itor and air had not been replaced in 
the cylinder prior to the filling of it, 
Analysis by the micro-Podbielniak ap. 
paratus showed only 1 per cent polymer. 
Isobutylene, though a very reactive sub- 
stance chemically, does not show any 
noteworthy tendencies to polymerize 
such as those described above with buta- 
diene. Of especial interest at this time 
are the following: (1) The addition of 
isobutane to isobutylene to produce the 
high octane gasolines; (2) the poly- 
meric changes of isobutylene in the pres- 
ence of various catalysts, and (3) the 
polymerization of isobutylene and buta- 
diene to produce the butyl rubbers. 

Isobutylene does not corrode mild steel 
and hence can be stored in clean mild 
steel containers in the liquid phase at 
32°F. for almost an indefinite period. Iso- 
butylene has been found under these 
conditions to undergo a lowering of the 
pressure of the saturated vapor to the 
extent of 0.6 per cent.” 
> Considerations of storage. Storage re- 
quirements for butadiene and _ isobuty- 
lene are quite similar. The differences 
that exist are mainly conditioned upon 
their variations in densities and vapor 
pressures at any given temperature and 
their tendencies to polymerize. Neither 
substance is corrosive to mild steel at 
ambient temperatures. In mild steel con- 
tainers, the thermal effect, resulting in 
polymerization, is much greater with 
butadiene than with isobutylene. 

The solution to the problem of econom- 
ical storage involves consideration of sev- 
eral variables, of which the more impor- 
tant are storage temperature, working 
pressure, and the type and capacity of 
the containers. Of these variables, tem- 
perature, the most important, defines: 
(a) working pressure and hence quan- 
tity and quality of steel required for con- 
struction; (b) refrigeration load and 
hence thickness and type of insulation 
due to changes of density, specific heat, 
etc., and (c) extent and rate of polymer- 
ization. 


Types of containers. Nine types of stor- 
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age vessels have been studied for both 
raw materials. These are designated by 
the following numerals and betters: 

“QO” an uninsulated and unrefriger- 
ated spherical vessel used to store gases 
and volatile liquids under pressure. 

“OR” an uninsulated but refrigerated 
container otherwise identical with type 
“0.” The refrigeration unit is mounted 
on top of the container. 

“OW” an uninsulated but water cool- 
ed spherical container. 

“10° an insulated and 
spheric ‘al container. 

“45” an insulated and refrigerated 
double-walled cylindrical vessel designed 
especially for the storage of volatile 
liquids at working pressures under 10 
lb. per sq. in. 

“100” an insulated and unrefrigerated 
horizontal cylindrical container 10 ft. in 


refrigerated 














FIG. 2. Insulated spherical container, ‘Type “10.” 

























































































diam. by 50 ft. long. 
“100-R” uninsulated but refrigerated 1 
vessel otherwise identical with type AT 
“100.” 
“100-W” an uninsulated but water- | 
cooled vessel otherwise identical with in 
type “100.” LADDER WITH 
“110” insulated and refrigerated ves- SAFETY CAGE 
° ° ° ° 66 8 ae 
sel otherwise identical with type “100. 
Capacities studied range from 100 to 
700 tons. The amount of steel required LL 
for any container is of vital concern and 
increases with increase in storage pres- 
sure. Vessels of types “100” and “110” il 
require about twice as much steel as 
type “O” for any given storage capacity 7 T 
or working pressure. Type “O” requires Tee ren 
less steel than type “45” because type 
“45” is designed as a double-walled ves- Yee woe, 
sel but the double-walled construction 
permits the use of more economical in- 
sulating materials; thus, effecting a sav- serps . 
er oe : a g W here: I’ = average temperature differen- 
ing in the cost of such an installation. tial. °F 
Insulation. The thickness of insulation “ft = economical thickness, in.. Se Se, a ee 
is com yuted from the following equa- — ‘ost of refrigeration in dollars * thermal conduc tivity ve tu. 
“a I . . as siti ~ per sq. ft. per hr. per in. per 
on: — ne Ws 
nies per ton day, F., and, 
|CkRI “| cost of insulation in dollars per “C” = a value that varies with the type 
I cu. ft. installed, of insulation. 
TABLE 
Cost comparisons for 700-ton storage capacity 
Type of container... . aS “oR” “Ow” —_— ~~" 45" “45” “100” | “100R" | “100W" | “110” as 
Storage temperature, °F. . 140 100 100 70 32 32 24 140 100 100 | 70 
Working pressure, lb. per sq. in. gage 100 50 50 23 K 3 0 100 50 50 23 
Vapor pressure, lb. per sq. in. abs. 115 65 65 38 18 18 15 115 65 65 | 38 | 
Density, Ib. per cu cu. ft.. 36.1 37. 6 37.6 38.7 40.1 40.1 40.4 36.1 37.6 37.6 _ 88. 7 40, i 
eetanad ‘hd pinball . ‘ ae a TR (Pees ' le —— jam 
Approsimate tons steel per ton saosin’ 0.245 0 133 0.133 | 0.087 0 062. 0. 110 «40.105; 0. 405 0. 216 0.216 | 0.177 | 0.166 
Approximate total tons of steel. . 171.5 93.1 93.1 60.9 43.4 77.0 73.5 | 283.5 151.2 151.2 133 4 | 116.2 
hickness of insulation, in. 0 0 0 2 4 12 12 0 0 0 2 | 4 
Required refrigeration capacity, tons per 24 hr. 0 3.01 1.81 2.20 ). 87 0.98 0 9.63 5.80 7.01 
Average refrigeration load, tons per 24 hr.. 0 0.03 0.73 | 0.29 0.39 0 0 a _* 33 
Initial costs of: - : 
a. Containers, accessories, foundations. . $55600 | $38400  $38400 $29400 $27300 $22100  $21900 | $99400 | $59000 | $59000 | $48700 45500 
b. Insulation..... 0 0 0 1994 3920 2100 2100 0 0 0 6366 | 12534 
c. Refrigeration plant 0 2080 0 1470 1680 900 980 0 4520 0 3210 3640 
d, Water cooling system 0 0 800 0 0 0 0 0 0 | (3700 0 0 
Total initial cost of storage plant. . $55600 $40480  $39200 | $32964  $32900 | $25 $24980 | $99400 | $63520 | $62700 | $58276 | $61674 
Total initial cost per ton of capacity. $ Dis Bis B18 Bis Bis 36 $ 36'$ 142;$ 91;)$ 90 $ 83 | $ 88 
henna operating costs: 
a. Investment charges : 
(1) Containers, wnnonien foundations $ 3905  $ 2695 . $ 2695 | $ 2065 $ 1918 | $ 1552 | $ 1538 | $ 6980 | $ 4140 $ 4140 | § 3420 | § 31 : 
(2) Insulation. ; 0 0 0 246 484 140 | 140 0 0 0 786 | 1548 
3) Refrigeration plant. . 0 146 0 103 118 63 69 0 318 0 = | 256 
(4) Water cooling sy: stem...... 0 0 56 0 0 0 0 0 0 259 0 
b. Seas on complete plant... . .. 2224 1619 1568 1319 1316 1004 999 | 3976 2541 2508 2331 | 2467 
¢. Maintenance, repair, supplies, misc. 2780 2024 1960 1648 1645 1255 1249 4970 3176 3135 2914 3084 
d. Power, light, fuel 50 50 50 56 178 108 128 50 50 50 72 | 400 
Total annual operating cost......... $ 8959 $ 6534 $ 6329  $ 5437 $ 5659 § 4122 $ 4123 | $15976 | $10225 | $10092 | m 9749 $10950 
Total annual operating cost per ton of capacity $12.80 | $9.33 $9.04 | $7.77 $ 8 08 $5.89 $5.89 | $22.82 $14.61 | $14.42 | $13.93 | $15. 64 
Cost ratios for -700-ton capacity containers. .. 2.17 1. 58 1 53 1.32 1. 37. 1.00 1.00 3.87 2.48 2.45 2.36 | 2 65 
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a 
TABLE 3 
Heat transmission and insulation data—butadiene 
| | ian 
Storage Tank Storage Average | nar pee | B.t.u. per - py —- i e Ra — _ my 
—) = | a ¢- entation, | * pers | “area, | load, B.t.u, | load, tons | load, B.t.u, | load, tons | insulation 
tons num ° in. | = sq. ft. per br per 24 hr. per br. per 24 br required 
7 “9” 140 6.00 eo. are merase am 

300 “OR” 100 aie 6.00 a ere | ee 20520 | Poe 

~~“ 70 0.5 2 0.14 3400 238 0.02 12380 1.03 567 

— 32 21.3 4 0.07 3350 0.42 15010 1.25 1117 

“45” 32 21.3 12 0.023 4000 1988 0.17 5970 0.50 5000 

45" 24 28.5 12 0.023 4000 2660 0.22 710 | 0.56 4000 

“100” 140 Bide me, 6.00 8600 ae es | anger la! © eens ae ae 

“100R” 100 suas ae 6.00 J ee | nee 49560 4.13 ee 

110" 70 0.5 2 0.14 8190 573 0.05 29800 2.48 1365 

“9” 32 21.3 a 0.07 8065 12020 1.00 36150 3.01 2688 

“Q” 140 ee ¥ 6.00 6190 |i. Berm ae sm fee 

700 “oR” 100 - ‘ih 6.00 ee eaten | rots 36120 3.01 ‘nas 

“10” 70 0.5 2 0.14 5980 419 | 0.03 21750 1.81 997 

“7° 32 21.3 4 0.07 5880 8760 0.73 26350 2.20 1960 

“45” 32 21.3 12 0.023 7000 3470 0.29 10420 0.87 7 

“45” 24 28.5 12 0.023 7000 4640 | 0.39 11720 0.98 7000 

“100” 140 aie - 6.00 me © -d5Re5 sic i) ae Pa pe 

“100R” 100 ee Pe 6.00 I a - 115620 9.63 iin 

“a 70 0.5 2 0.14 19100 1338 j 0.11 j 69600 5.80 3183 

“110” 32 21.3 4 0.07 18800 28000 | 2.33 84100 7.01 6267 























Corkboard or similar material is used 
for the single shell containers, type “10” 
and “110,” and rock wool or similar ma- 
terial is used for the double shell con- 
tainer type “45.” The unit cost of insu- 
lation in place depends upon the type 
and quantity required. The cost of re- 
frigeration per ton depends upon the 
initial and operating costs of the refrig- 
eration plant. The average temperature 
differential depends upon the storage 
temperature and upon the monthly mean 
temperature at the site of the storage 
plant. The thermal conductivity will vary 

with the type of material, its density, and 
the temperature level. The term “C” is 
a combined value that includes the in- 
vestment factor and other factors rela- 
tive to the derivation of the equation. 

Thus for type “10” or “110,” 32°F. 
storage in the Pittsburgh district, using 
corkboard, we have: 


- + < 0.28 & 2.50 K 21.3 








2.00 
- 3.6 in.—use 4 in. 
For type “45,” 32°F. storage in Pitts- 
burgh district, using rock wool, we have: 


2.66 X 0.28 X 2.50 X 21.3 


0.30 
= 11.5 in. — use 12 in. 


The thickness of insulation determines 
the capacity and average cooling load of 
the refrigeration plant, for it governs 
the heat transmission into the container. 

The amount of heat transmitted de- 
pends upon the kind, density, and thick- 
ness of insulation, the exposed area and 
the vessel’s shape factor, as well as the 
temperature differences between the in- 
side of the vessel and the atmosphere. 
The thermal conductivity varies with the 
kind and density of material and the 
temperature level at which the material 
is used, 

Costs. The initial costs of the contain- 
ers, accessories, foundations, insulation, 
and refrigeration, or water cooling plant. 
are based upon current estimating units 
for materials and labor. The cost of each 
storage plant is made- up of different 
proportions of material, fabrication, 
freight, and erection costs. The annual 
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operating costs consist of investment 
charges, taxes, maintenance and repair, 
supplies and miscellaneous, power, light, 
and fuel. 

The investment charges for the con- 
tainers, accessories, and foundations are 
based upon a 20-year life, 10 per cent 
salvage value, 4 per cent sinking fund 
interest, and 4 per cent bond interest, 
for a combined figure of 7.02236 per cent 





of the initial cost. The investment 
charges for corkboard, used on the sin. 
gle-walled containers, are based upon a 
10-year life, no salvage value, 4 per cent 
sinking fund interest, and 4 per cent 
bond interest, for a combined figure of 
12.32909 per cent of the initial cost. The 
investment charges for rock wool, used 
for the double-wall containers, are based 
upon a 20-year life, 20 per cent salvage 
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FIG. 3. Insulated container, Type “45.” 
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value, 4 per cent sinking fund interest, 
and 4 per cent bond interest, for a com- 
bined figure of 6.68654 per cent of the 
initial cost of the insulation. Similar 
gts of investment charges may be made 
wherein other insulating materials are 
ysed. The investment charges for the re- 
frigeration or water cooling plant are 
hased upon a 20-year life, 10 per cent 
salvage value, 4 per cent sinking fund in- 
terest, and 4 per cent bond interest, for a 
combined figure of 7.02236 per cent of 
the initial cost of the refrigeration plant. 

Taxes have been computed at 4 per 
cent; maintenance and repairs vary from 
4to 10 per cent depending upon the type 
of plant and the load factor. In the cost 
tabulations 4 per cent has been used. 
Supplies and miscellaneous amount to 
] per cent of the initial cost. Power, 
light, and fuel costs have been based 
upon prevailing rates. i 

Cost comparisons for 300 and 700 ton 
storage Capacities of several types of 
vessels. Tables 1 and 2 are typical of the 
several tabulations that have been made. 
The cost of storing either butadiene or 
isobutylene shows only slight differences 
and for general purposes of considera- 
tion the cost may be assumed to be iden- 
tical. 

Heat transmission. Insulation data for 
the various types of containers of 300 
and 700 tons capacity are shown in 


Tables 3 and 4. 


» Recommendations for storage con- 
tainers. Temperature and pressure. 1:3 
butadiene should be stored as a liquid 
at as low a temperature as is economical- 
ly feasible. When precooling is unneces- 
sary, the most economical temperature is 
about 32°F., with a corresponding work- 
ing pressure of 3 lb. per sq. in. gage in 
the case of butadiene and 4 lb. per sq. 
in. gage in the case of isobutylene. 

Type of container. 1:3 butadiene and 
isobutylene should be stored in vapor- 
tight containers free of air and moisture. 
Type “45,” an insulated and refrigerated 
cylindrical container with suspended 
bottom and dome roof, appears to be the 
most economical for the recommended 
temperature of about 32°F. 

Container material. Low pressure con- 
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FIG. 5. Insulated horizontal container, Type 110.” 








tainers (under 15 lb. per sq. in. gage) 
should be of welded construction using 
mild steel of ASTM specification A-10. 
Containers designed for pressures in ex- 
cess of 15 lb. per sq. in. gage should also 
be of welded construction using flange 
or fire-box boiler grade steel of ASTM 
specification A-70 to comply with the 
API-ASME code for unfired pressure 
vessels. Mill scale should be removed by 
sand, grit, or shot blasting, or flame- 
descaling, or pickling. Stainless steel 
would be very satisfactory but the added 
cost is not considered justifiable. 

The exterior of the storage vessels 
should preferably be painted with alum- 
inum paint, whereas a protective coating 
should be used on the interior of the 
storage vessel to minimize corrosion from 
water vapor and any impurities that may 


protective coating found most suitable is 
the phenol-formaldehyde type. 

Accessories. Stainless steel, monel, 
mild steel, Tobin bronze, or yellow brass 
may be used for miscellaneous valves 
and fittings. 
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be contained in these substances. The kkk 
TABLE 4 
Heat transmission and insulation data—isobutylene 
Seaciniemasiatieentartil il = 
Sage | Tak | Sarge | Avunge | Tc |i pera.| Appr | Ammage | Average | Max | Mex. | Appron 
— a. tog = x“ insulation, | he F. area, load, B.t.u. | load, tons | load, B.t.u load, tons insulation 
5 5 in. —— aq. ft. per hr. per 24 br. per hr per 24 hr. required 
30 || 20” 140 XA 6.00 30 |i... eee GigT oe 
| “OR” 100 ones cs 6.00 3500 | |... | 81000 1.75 ae 
| “10” 70 0.5 2 0.14 3480 244 0.02 12670 1.05 580 
“10” 32 21.3 4 0.07 3430 5090 0.42 15380 1.29 1143 
“45” 32 21.3 12 0.023 4100 2000 0.17 6030 0.50 4100 
“45” 20 32.5 12 0.023 4050 3020 0.25 7080 0.59 4050 
“100” 140 ae ‘ 6.00 a ere an ao ree 
“100R” 100 eae es 6.00 = ee er 50760 4.23 ones 
“110” 70 0.5 2 0.14 8390 587 0.05 30520 2.54 1398 
“110” 32 21.3 4 0.07 8260 12270 1.02 37000 3.08 2753 
700 — 140 ‘awe 6.00 ae a errr ea ae 
“OR” 100 whew 6.00 . 2 rer aah | 36960 3.08 ee 
“10” 70 0.5 2 0.14 6120 429 | 0.04 | 22250 1.85 1020 
“10” 32 21.3 a 0.07 6020 8950 0.75 27000 2.25 2007 
“45” 32 21.3 12 0.023 7170 3500 | 0.29 | 10540 0.88 7170 
45" 20 32.5 12 0.023 7090 5290 0.43 | 12400 1.03 7090 
“100” 140 nab i 6.00 s/o Rae | er wee ape rou 
“100R” 100 ee ad 6.00 19740 =| __,.... rT | 108440 9.04 e 
“110” 70 0.5 2 0.14 10580 1370 | 0.11 | 71200 5.93 3263 
“110” 32 21.3 4 0.07 19270 28600 2.38 86300 7.19 6423 
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15,000 G- MV HORSEPOWER 


The photograph on the opposite 
page shows only eight of fifteen 10- 
cylinder, 1,000-hp. Cooper-Bessemer 
G-MV units installed in Cities Service 
Gas Company’s new pipeline com- 
pressor station at Guymon, Okla- 
homa. All fifteen G-MV’s are housed 
in the one building shown below, the 
biggest gas pipeline installation of 
“angle” compressors ever made. 


Each G-MV drives three double-act- 
ing compressor cylinders with a 


Hie Pe { 
ig ss 


by Cooper-Besse 


rated capacity of 18,000,000 cubic 
feet per day. Thus 270,000,000 cubic 
feet of gas can now be delivered 
daily from the Hugoton Field to 
Blackwell, Oklahoma, into the Cities 
Service system. 


Here is another outstanding installa- 
tion adding to the mountain of evi- 
dence that the G-MV is recognized as 
a star performer, selected repeatedly 
for its overall efficiency, its modern 
compactness, and its reliable per- 
formance. 








MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


-uston, Dallas, Greggton, Pampa and Odessa, Texas 
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SHELL JUMPINGPOUND WELL 
DISCOVERS MAJOR FIELD 


By FLOYD K. BEACH, Engineer 


The Petroleum and Natural Gas Conservation Board, Alberta 


Batti SHELL 4-24-J in the 
Jumpingpound area 
about 25 miles west of Calgary is consid- 
ered by competent observers to mark the 
discovery of a new major oil field. It is 
quite true that one swallow doesn’t make 
a summer, and a single well doesn’t al- 
ways make an oil field, but the indica- 
tions obtained in this well are so good as 
to warrant considerable optimism. The 
discovery comes after three years of 
wildcatting by Shell Oil Company of 
Canada in Alberta and credit for finding 
oil in this spot goes jointly to the geolo- 
gist, the geophysicist, and the drill. It 
seems a safe observation that no one of 
the three could alone have been success- 
ful. The drill alone might have found it. 
but only after quite a large number of 
unsuccessful and highly expensive tries. 

In an accompanying photograph of 
Mount Rundle at Banff can be seen ex- 
posed a fault block of limestone of Mis- 
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sissippian age that has given its name 
to the producing horizon in Turner Vg}. 
ley, and the attitude of the beds is 
similar to the attitude of the produgj 
horizon in Turner Valley. In fact, ther 
is a consistent tendency in the R 
Mountain ranges and in the buried 
blocks of the foothills disturbed belt, for 
the competent Palaeozoic rocks to show 
westerly dipping beds, successive fay} 
blocks lying in echelon, one after ap. 
other eastward from the front range tp 
the easterly limit of the disturbed belt, 
When the limestone fault blocks are egy. 
ered by a half mile to three or four miles 
in thickness of younger sediments, all of 
which have also been faulted and folded 
in the course of the Laramide reyoly. 
tion, surface traces of disturbance are 
exceedingly difficult for the geologist to 
interpret in terms of depth to the lime. 
stone. The geophysicist also has his trop. 
bles as anyone may imagine who begins 
to speculate on the manner in which 
seismic waves are likely to be reflected 
from the inclined surface of Mount Run. 





























Shell 4-24-J, Jumpingpound diseoy. 
ery weil. Below is Mount Rundle at 
Banti. Upper beds of this snow-coy. 
ered mountain are light colored 
limestone, the same kind of beds 
that form the producing oil horizon 
in turner Valley and Jumping- 
pound. In Turner Valley the atti- 
tude of the beds is much the same 
as in this mountain. Photo at left by 
W. J. Mack; below by Mr. Beach. 
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...and here is the Totco Recorder 
which is helping to keep the 


Jumpingpound wells in line. 


The Shell Oil Company, drilling in the Jumpingpound field, 
wants those wells to go straight down—not sideways. That's 
why they regularly take deviation tests with the Totco Re- 
corder, just as hundreds of other oil companies and leading 
drilling contractors have done, for over ten years, in nearly 
every oil field in the world. 


TECHNICAL OIL TOOL CORP., Ltd. 


1057 N. LA BREA AVENUE © LOS ANGELES, CALIFORNIA 


Exciusive Distributors 
California — Republic Supply Company of California ® Domestic (outside California) — 
Continental Supply Company ® Canada — Oil Well Supply Company 
Export (except Canada) — Lucey Export Corp., New York 
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KEEP YOUR WELLS UNDER 2° 


if in the recent 
past o Totco has 
not been ovailable 
exactly when you 
wanted it—here's good 
news. Part of our 
greatly expanded facili- 
ties, for 2 years entirely 
devoted to producing preci- 
sion war instruments, are 
again making Totco Record- 
ers and Go-devils. In a few 
weeks our supplies will be 
back to normol. 
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dle if it were so buried under younger 
sediments, especially when it is known 
that the younger sediments contain re- 
flecting horizons that are not necessarily 
| parallel to the limestone beds. 

Turner Valley in 20 years has pro- 
duced nearly 75,000,000 bbl. of oil and 
consequently rates as a major oil field. It 
is now developed for some 21 miles north 
and south and ¥% to 214 miles east and 
west. When one considers that the dis- 
turbed belt is 350 miles long in Alberta, 
not to mention the extension northward 
in British Columbia, and that it has a 
considerable breadth, there is room for 
much hope that other major fields may 
be found in it. This hope has led to a 
number of tests, all of them expensive, 
and the Jumpingpound discovery is the 
first successful test outside the known 
limits of Turner Valley. 

A number of earlier wells were drilled 
in the general area. Several wells as ear- 
ly as 1914 did not go deep enough to 
prove anything. One well drilled by Im- 
perial Oil or one of its subsidiaries found 
gas in a sand some distance above the 
line and was left as a gas supply for the 
farmer on whose land the well is sit- 
uated. Gas from this well has been used 
as fuel in drilling three subsequent 
wells. One well, drilled by Brown Con- 
solidated, went to 6885 ft. only to find a 
fault after reaching a point not far strati- 

























Base map by Geological Survey 


JUMPINGPOUND AREA 


graphically above the lime. The age of 
beds below the fault indicated that con- 
tinued drilling would be inadvisable. 
Northwest Company in its Bow River 2, 
situated to the east of the Brown well, 
had previously faulted at about the same 
stratigraphic horizon, although at shal- 
lower depth. Some geophysical work was 
done after the Brown well was drilled 
and Shell came into the picture after a 
seismic survey had been made. Shell 
Norman was drilled some 24 miles due 
west from the center of the city of Cal- 
gary, and about the same distance north 


from the north limit of Turner Valley 
It found the Rundle lime at 11,585 4 
(7239 ft. subsea) and the lime had ge 
porosity—much as in Turner Valley 
containing salt water. It reached its final 
depth in October, 1943, after 15 months 
of drilling. 

Further seismic surveys were made, 
and using the data obtained in the firg 
test, with careful study by the company’s 
geological department, Well 4-24-J was 
located 6 miles farther north and 2 mile 
east. Benefiting by the previous experi. 
ence in drilling the disturbed Cretaceous 
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JUMPINGPOUND DIS- 
COVERY AND OTHER 
ALBERTA FIELDS. 
(Only few railroads 
shown.) 
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and Jurassic beds above the lime, very 
good time was made in drilling, and 6 
months saw the well at final depth. The 
top of the Rundle was found at 9618 ft. 
(5598 ft. subsea). The thickness of the 
Upper Rundle (light colored limestone 
and dolomite) was only 229 ft. or about 
half the thickness found in Turner Val- 
ley. On reaching the “dark lime,” or low- 
er Rundle, it was decided to drill farther 
in order to be certain that all porous 
horizons had been tested, and about 100 
ft. of “dark lime” was penetrated, but 
without encouragement. 


> Tests. After penetrating the first por- 
ous horizon, a drill stem test was made. 
When the tester was set with a 4-in. bot- 
tom-hole choke, the valve was open 

and in 4 minutes gas reached the surface, 
and the flow was estimated at about 500, 
000 cu. ft. per day. No water was ob- 
served. After being open for 30 minutes 
the by-pass in the tester failed and drill 
ing mud filled 6000 ft. of drill pipe. On 
reaching the “dark lime,” a second dri 
stem test was made with 3-in. choke. 
Again gas reached the surface in 4 min- 
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has lengthened their service in 





BAASH-ROSS “DU” UNITIZED SLIPS 


(Also cuts inventory requirements to the bone!) 





BAASH-ROSS “DU” ROTARY SLIPS—the famous slips that 
are unitized to assure an absolutely uniform pipe grip 
_ On every setting--now embody another important ad- 
" vancement—4” liner segments in place of the conven- 
tional 12” or 16” full-length liners. Here’s how this new 


development saves you money, increases slip efficiency and simplifies 
inventory requirements—a 3-way saving... 


SAME LINER UNIT FITS BOTH LONG AND SHORT BODIES 


Whether you use 12” “DU” Slips or 
16” “DU” Slips—or some of one 
and some of the other in your field 
operations, you need stock only one 
sandard size of slip liner to fit both 
bodies. To reline a 12” body simply 
insert three 4” liner segments. To re- 
line a 16” body use four. No need 
to maintain a complete stock of dif- 
ferent length liners... an important 
advantage in any oilfield operations, 
but particularly in remote loca- 


tions. Inciden- 
tally, the liner- 
retaining ar- 
fangement in 
“DU” Slips is 
so designed that 
the multiple 
short liners are 
held just as 
firmly as single 
longer liners. 





LONGER LIFE FROM SLIP LINERS 


And here’s a BIG 
feature of the new 
short liners . . . if 
the taper of your 
master bushing 
bore is worn—or if 
for some other 
teason liner wear 
'§ More concen- 
trated on one part 
of the slip surface 
than on the rest— 
there’s no need to 
thtow away the entire liner because 
just one part is worn, as with con- 
Ventional liners. Simply take out the 
short section that is worn—usually 
the bottom part—and change its 
Position with one of the other sec- 
tions that is not worn. Thus, in 
many cases you can 
renew the slip effi- 
ciency without re- 
placing a single 
part—but just by 
rearranging liner 
positions in body. 








And in still other cases, where one 
section becomes too worn for further 
use but the others are still good, you 
can simply replace that one part 
with a new one and continue to get 
additional service from the other 
sections. 


These features all add up to easier 
maintenance of maximum slip efh- 
ciency... at substantially lower cost 
than with full-length liners—and 
with spare liner inventories kept at 
an absolute minimum! 


With this new advantage it is 
more essential than ever that you 
investigate Baash-Ross “DU” Slips 
for your rig operations. They're 
available in standard length to fit 
all pipe sizes 2-3/8” to 7”... and 
in long length for pipe 2-3/8” to 
5-9/16”. Get the details from your 
Baash-Ross representative—see 
page 263 of your Composite Cat- 
alog—or write direct! 
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utes, and a pitot tube measurement in- 
dicated 6,500,000 cu. ft. per day. A bot- 
tom-hole bomb showed a flowing pres- 
sure behind the choke of 1700 Ib., so it 
was assumed that open flow would be 
much greater. After closing the valve 
and pulling the drill pipe, 114 stands of 
amber 44-deg. crude oil was recovered. 
Distillation test of the crude showed 
practically no light ends, a condition to 
be expected, due to the oil being purged 
by gas flow. 

On completion of drilling, the lime 
was acidized in 4 stages, 500, 1000, 2000, 
and 5000 U. S. gal. of 15 per cent acid. 
Before acidizing an open flow test 
showed only 6,300,000 cu. ft. of gas per 
day and 46-deg. crude oil. This suggested 
that drilling mud had plugged the pores 
in the lime to some extent. After the 4 
stages of acid a flow of 12,500,000 cu. ft. 
of gas a day was measured against back 
pressure at the surface of 380 Ib. to- 
gether with 78 bbl. per day of 51-deg. 

rude oil. 

\ series of back pressure tests showed 
that increasing back pressure gave in- 
creased gravity-—up to 54 deg. water 
white oil, and as high as 93 bbl. per day 
with 1700-lb. pressure on the tubing, 
flow being through 30/64-in. choke at 
the surface. As gas production was 7,- 
650,000 cu. ft. per day, the gas-oil ratio 


¥ / ie 


was 82,000 cu. ft. to 1 bbl. Under such 
high gas-oil ratios it is realized that this 
well would unduly deplete the reservoir 
energy, and it is not likely to be operated 
for oil production; however, it will afford 
an adequate supply of fuel in drilling 
further wells. 

Bottom-hole pressure after the well 
had been closed in for 24 hr. was 3910 Ib. 
and top-hole pressure was 2900 Ib. On a 
build-up of several weeks the top-hole 
pressure has not increased, so it is as- 
sumed that the 24-hr. pressure repre- 
sents reservoir conditions. 

The various gravities and colors of oil 
closely resemble Turner Valley produc- 
tion under analogous conditions. Tests of 
Turner Valley oil show that it has an in- 
termediate base, wax bearing, and it is 
presumed that Jumpingpound produc- 
tion will fall within a similar category. 

Sulphur is present and a test suggests 
that the sulphur content will be much 
the same as in Turner Valley with con- 
siderably less sulphur than Turner Val- 
ley’s maximum and somewhat more than 
Turner Valley's minimcvm. Sulphur oc- 
curs as hydrogen sulphide and as mer- 
captans. 


> Features of drilling equipment. A 
136-ft. steel derrick on a steel substruc- 
ture rests on a reinforced concrete mat 
and houses the drawworks. Two heavy 






/ 


duty power pumps also stand on the re. 
inforced concrete mat and the entire y; 
is powered by three internal-combustion 
engines using natural gas as fuel. The 
engines are connected to a compound 
transmission with chain drive to th 
drawworks and rotary table, and through 
clutches to the pumps. 

Drill pipe, 4%-in. 18.10-Ib., was used 
until 7-in. casing was set and protectors 
were kept on the portion inside 13.jp, 
casing. After setting 7-in. casing, 34%-in, 
13.30-lb. drill pipe was used. The foot. 
age made by this smaller drill pipe was 
not great, but some protectors were used 
although not a full set. 

Drill collar arrangement was changed 
to suit conditions but the usual arrange. 
ment was two lengtlis of 40 ft. each. 

Deviation tests were taken regularly, 
The greatest deviation was 3 deg. and 
that was for only a short distance. 

A temperature survey was made to in- 
dicate the top of the cement and as a 
guide for future operations. 

An electrolog was taken before the 7. 
in. casing was set and it proved a good 
check on formation samples. 


Rigging up 4-24-J. Drawworks on floor 
are connected with transmission by cov. 
ered chain drive. National Supply Com. 
pany photo by Pollard. 
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From the grass roots, 9-in. bits were 
ysed and the hole was reamed to 16 in. 
for surface casing. Casing of 13% in. 
4g Ib. was set at 596 ft. and cemented 
yith 300 sacks of construction cement. 
After the cement had set, 9-in. hole was 
continued into the top of the lime, when 
astring of 7-in. 26-lb. casing was set at 
9636 ft. and cemented with 250 sacks, 
also construction cement. This puts the 
shoe 18 ft. into the lime and assures shut- 
ing out the more friable Fernie shale 
fom having access to the open hole 
below. 

Tubing of 3 in. I. D. 9.3 lb., external 
upset, was inserted to 9631 ft., with a 
packer at 9536 ft. to make a tight closure 
inside the 7-in. casing. Due to the depth, 
high pressure was anticipated, and to 
ease the strain on the casing the annular 
space between 3-in. tubing and 7-in. cas- 
ing was filled with water. 

) Wellhead fittings. The wellhead fit- 
tings available locally were for a maxi- 
mum test of 4000 Ib., consequently spe- 
cial fittings for ‘10.000-lb. test were 
brought in from Los Angeles where they 

had been made in Shell machine shops. A 
truck with two drivers left Los Angeles 
on a Wednesday night and reached 
Coutts on the Montana border at 10:00 
a.m. Saturday. There they were taken 
wer by a Canadian truck and were 
landed at the well the same night. 

The fittings include a flanged connec- 
tion for the top of the 7-in. casing, and 
a flanged connection for 3-in. tubing, 
which bolts to the 7-in. flange. A 3-in. 
master gate valve bolted to the 3-in. 
flange is surmounted by a cross with 
flanges on the 4 outlets, machined from a 
solid steel block. Three 3-in. gate valves 
are bolted to the 3 outlets of the cross. 
The top connection provides a means for 
using a lubricator for inserting a pres- 
sure bomb, and the side outlets lead to a 





separator. One side outlet has a positive 
choke and the other an adjustable choke. 

The separator is a high pressure unit, 
36 in. by 16 ft. 6 in. with 750-lb. test. Two 
bolted oil tanks are each of 500-bbl. 
capacity. 

In drilling this well to almost 10,000 
ft., 266 bits, 9-in. diam., were used to the 
top of the lime and seventeen 614-in. bits 
were used after the 7-in. casing was set. 
All were rock bits. 

For the entire drilling job, which re- 
quired 180 days, only 30,000,000 cu. ft. 
of fuel was used. This fuel consumption 
includes all fuel used in the camp, in- 
cluding fuel for cooking the drilling 
mud. 

Many may raise their eyebrows at the 
mention of cooking drilling mud, as it is 
not a common practice in Mid-Continent 
fields; however, clay found near the rig 
proved to be very suitable for drilling 
mud once it had been conditioned by use 
of steam. Its viscosity is higher than ben- 
tonitic mud, and it picks up drill cuttings 
very well. Also, it does not jell on stand- 
ing. While drilling the lime, however, 
bentonite was used in this well. Mud for 
horizons above the lime was maintained 
at a little under 80 lb. per cu. ft., and no 
artificial weighting material was used. 


> Leasing situation. News of the oil dis- 
covery broke in Calgary on Sunday, De- 
cember 10. On Monday morning there 
was a scurry of “lease hounds” to the 
land office in the hope of picking up oil 
and gas rights under lands near the dis- 
covery or even on other foothills lands 
similarly situated as far north as Atha- 
baska River. Shell had adequately pro- 


Closeup of drawworks at the Shell 
4-24-J. National Supply Company 
photo by Pollard. 
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tected its discovery, however, and open 
rights were few. Some leases in the 
Jumpingpound area changed hands, but 
they were not disposals by Shell, nor 
were they considered as being proved by 
the discovery well. 


>» Extent of field. Based on the fact that 
within the 229 ft. of upper Rundle lime- 
stone penetrated there was evidence of 
gas cap and liquid phase oil, as well as 
other undisclosed seismic survey evi- 
dence, it seems quite probable that the 
attitude of the producing horizon is likely 
to be more nearly horizontal than most 
of Turner Valley, and hence the breadth 
of the field may prove to be greater. The 
length from north to south is not known, 
and if speculated on from seismic survey 
results, it has not been made public. It is 
fairly certain that salt water may be ex- 
pected below the liquid phase zone, 
based on results at Shell Norman and on 
knowledge of Turner Valley conditions. 
It is also most improbable that there can 
be opportunity for access of meteoric 
water to the reservoir, so water drive is 
likely to be limited to elastic expansion 
of the connate water now in place as res- 
ervoir pressure drops. This implies that 
maximum oil recovery will be obtained 
by maintenance of pressure. 

Shell 4-24-J is close to the confluence 
of Pile of Bones Creek with Jumping- 
pound Creek. It is said that in the days 
when buffalo roamed the plains, Indians 
erected a fence in the creek bottom to 
form a pound and drove buffalo over the 
cutbank into the pound. There is quite a 
pile of bones remaining from the butch- 
ering that ensued. Some innocents like 
myself think that Jumpingpound refers 
to the size and character of the trout to 
be found in the stream and this note is 
just to record the local reports of the ori- 
gin of the names. kk * 
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Giant-sized cores as they were strung 
out beside the hole at Hillsboro, 
Texas. These chunks of core range 
from 3 to 4 ft. in length, weigh from 
1500 to 2500 Ib. each, and are 28 in. 


in diameter. 


Lightweight, portable Failing model 
1500 drill was used to produce the 
.large cores shown in the accom- 
panying photographs. This drill is 
almost an exact counterpart of the 
drill that is being manufactured for 
the armed forces for use in drilling 
water wells, except that the army 
drill uses a separate power unit. 


PORTABLE DRILLING RIG REMOVES LARGE CORES 


By H. J. GODSCHALK, George E. Failing Supply Company 


A nove system of exploring beneath 
the earth’s surface preparatory to exca- 
vating for dams and bridges is being 
used by U. S. Army Engineers of the 
Galveston district in West Central Texas 
in connection with a survey of dam sites 
for flood control in the Colorado River 
basin. 

_Standing by to watch this new opera- 
tion spectators are reminded of the age- 
old story of David and Goliath with the 
star role being played by a portable 
core drilling rig. This small, compact 
rilling rig*, designed to drill core holes 
from 2 to 6 in. in diameter, is perform- 
ing the almost unbelievable feat of drill- 
ing holes 30 to 36 in. in diameter. 


*Manufactured by the George E. Failing Sup- 
Ply Company, Enid, Oklahoma. 


Not only are these large holes being 
drilled by this light, Failing 1500 drill 
but cores 28 to 34 in. in diam., ranging 
from 3 to 4 ft. in length, and weighing 
from 1500 to 2500 Ib. each, are being re- 
moved from the holes. 

The writer recently returned from a 
visit to Coleman, Texas, where the en- 
gineers have completed drilling some of 
these large core holes to a depth of 78 
ft. The cores, 28 in. in diam., are lined 
up neatly beside the hole waiting for 
the dirt-removing contractors to come 
along and look them over. 

The project at Coleman calls for a 
dam to be constructed across Hords 
Creek, in the Colorado river basin, about 
10 miles west of the city. The dam when 


THE PETROLEUM ENGINEER, March, 1945 


completed will be part of a national 
flood control project, and provide a new 
water supply for the city of Coleman. 


> Hillsboro holes 138 ft. deep. Prior 
to going to Coleman the same group of 
engineers completed a similar project 
at Hillsboro, Texas. Three large core 
holes were drilled on the dam site. The 
deepest hole reached a depth of 138 ft. 
As at Coleman the cores were 28 in. in 
diam. The dam at Hillsboro will make 
a lake that is intended to be a link in 
the flood control program of the Brazos 
River, and it also will be utilized to fur- 
nish hydro-electric power for that sec- 
tion. 

In addition to having the large cores 


(Continued on Page 107) 
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(Continued from Page 103) 
available for contractors to inspect be- 
fore submitting their figures and bids for 
moving the dirt for the dams, this new 
ultramodern method of coring provides 
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Cut-away view of shot-type core-cut- 
ting barrel showing how steel shot 
works under and around the lower 
edge during the rotary coring proc- 
ess. Slots accommodate excess shot. 
Formation particles float upward. 
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opportunity for contractors to go down 
into the holes themselves and actually 
see what lies beneath the earth’s surface 
at the very spot where they will have to 
work. 


> A personal trip down the well. At the 
suggestion of the head driller (but not 
without some admitted qualms) the 
writer made a trip down the 78-ft. hole 
at Coleman. Sitting on a swinging seat to 
which ropes were attached he was let 
down into the hole by the winch attached 
to the drill. A light was supplied for foot 
by foot inspection of the formations on 
the way down to the bottom, and again on 
the way up to the surface. In other words, 
if the information from the cores is not 
sufficient, just don old clothes and a 
hard hat and have the driller lower away. 

The inside of the hole was cylindrical 
and the wall firm and smooth. It was 
quite easy to see where one formation 
ended and another began. 

The mechanical process of converting 
the small drilling unit into a machine 
capable of cutting these giant-sized cores 
is comparatively simple. Instead of the 
usual bit on the end of the drill stem, a 
barrel-like affair with slits in the end 
is attached to the stem and the usual 
rotary motion started. Steel shot are 
fed into the hole at intervals and pro- 
vide the cutting medium. The cutting 
barrel is cooled by seepage, or a small 
amount of water may be poured into 
the hole occasionally, One core is usual- 
ly cut on each tour. 

When a core the length of the barrel 
has been cut, the barrel is pulled to the 
surface empty and a driller is sent down 
into the hole. He wedges a metal ring 
around the freshly cut core and with an- 
other wedge breaks off the lower end of 
the core from the formation. The core is 
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Left—tThe core at Hillsboro just after 
it had been removed from the hole 
by the drillers. The core barrel is 
shown at the extreme right of picture. 
Right—-Core being removed from 
hole at Coleman, Texas. The man on 
the right is A. M. Hull, geologist in 
charge. This core is almost solid lime- 
stone. At top of the core can be seen 
the special lifting apparatus that is 
used to bring cores out of the holes. 


then hoisted to the surface and rolled out 
of the way. 


> Ripple marks found in a core. Of 
special interest to geologists is the fact 
that a core taken at a depth of 60 ft. at 
Coleman had very clearly defined rip- 
ple marks on it, giving information from 
a geologic standpoint about the condi- 
tions under which the formation was de- 
posited. This could not have been ac- 
complished with a small core because 
the wave marks would not have shown so 
clearly, and probably would have been 
overlooked. 

From Coleman the engineers will move 
to San Angelo and the size of the core 
holes will be increased 6 in. to 36 in. 
using the same Failing 1500 rig. 

The work is being done under the 
direct supervision of A. M. Hull, geolo- 
gist. He is being assisted by J. D. Bland, 
engineering aide. 

Although large core holes have been 
drilled for various projects in the past. 
especially in the mining industry, this 
is one of the first instances where the 
work has been done so successfully with 


_ such a light rig. This drill is an adaption, 


in fact an almost exact counterpart, of 
the portable rigs built by the Failing 
company for drilling water wells for the 
armed forces overseas. kkk 
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NEW FACILITIES INCREASE REFINERY OUTPUT 


By C. K. VILAND, Supervisor of Development 
Tide Water Associated Oil Company 


Preseny day aviation engines require 
specialized fuels. Such fuels must con- 
tain those types of hydrocarbons having 
desirable combustion characteristics 
that fall within the boiling range per- 
missible in aviation gasolines. By pres- 
ent standards virgin gasoline distilled 
from crude oil is not a good fuel for high 
power aviation engines, and during re- 
cent years petroleum fractions have been 
chemically converted by ever-improving 
processes to better products from the 
standpoint of utilization in high com- 
pression aviation engines. One hundred 
octane is the present standard for manu- 
facture of aviation gasoline in the United 
States. 

One hundred octane gasoline is a fuel 
that, when run in a test engine, matches 
the anti-knock quality of chemically 
pure isooctane (2-2-4 trimethyl pentane, 
one of seventeen possible isooctanes). 
Aviation gasoline of 100-octane number 
is usually commercially produced as a 
blend of several ingredients, as shown 
in Fig. 1. It is customary to consider 
these in three classes, namely, the blend- 
ing agents, including materials of higher 
quality than the average composition of 
100-octane gasoline, the base stocks, or 
hydrocarbons of lower octane rating 
than the average of the blend, and tetra- 
ethyl lead, an additive that raises the 
anti-knock quality of all the hydrocarbon 
components and thereby permits inclu- 
sion of larger amounts of base stocks in 
the.100-octane blend. 


» Avon refinery—general. The Avon re- 
finery of Tide Water Associated Oil 
Company is situated on the upper arm 
of San Francisco Bay in California and 
is about 4 miles frum Martinez and 35 
miles from San Francisco. It occupies 
an area of some 1444 acres and has 
ample dock facilities to load or unload 
ocean-going tankers. 

The Avon refinery was one of a small 
number of plants producing 100-octane 
aviation gasoline before the war. Such 
aviation gasoline has been produced con- 
tinuously since the completion of a sul- 
Phuric acid alkylation plant in June, 
1940. New facilities recently placed in 
operation at Avon include the world’s 
argest single fluid catalytic cracking 
plant, first placed on stream December 
29, 1944, a pentane isomerization plant, 
the first of its type ever to be con- 
structed, and further extensions to the 
alkylation plant. With the successful op- 
eration of new refining facilities present 
day production of 100-octane gasoline is 
well over 15 times that in 1940. 

Aviation gasoline manufacture in this 
refinery utilizes a combination of proc- 


esses that permit a maximum of flexi- 
bility in operation. In addition to the 
new facilities, the operation of all other 
refining units has been changed or af- 
fected by the pressing demand for in- 
creased quantities of aviation gasoline. 
The production from the older refining 
facilities that existed before the war has 
been an important contribution, and 
without them the present large produc- 
tion of aviation fuel and other war prod- 
ucts would not have been possible. 

Crude oil is received into the Avon 
refinery largely by pipe lines from the oil 
fields of the San Joaquin Valley. Nat- 
ural gasoline is transported to Avon by 
tankers from the company’s production 
at Ventura and from other gasoline pipe 
line terminals at tidewater. 
> Processing aviation gasoline. In man- 
ufacturing aviation gasoline, the Avon 
refinery carries out the following opera- 
tions: 

Distillation of light crude oil to obtain 
gasoline, residuum, and_ intermediate 
fractions. The intermediate distillates 
form part of the charge to the catalytic 
cracking unit. This operation is carried 
out in a conventional battery of stills and 
fractionating towers. The straight run 
gasoline from the crude stills and also 
the natural gasoline are charged to the 
superfractionation unit, which in effect 
sifts out the high octane components. 
The products from this unit are aviation 
base stocks, isomerization plant feed 
stocks, and solvent refining charge 
stocks. 

The Avon superfractionator consists 
of a battery of 9 towers having from 36 
to 70 bubble cap trays per tower. Al- 
though designed to separate narrow cuts 
of the isomers up to and including iso- 
heptane, this unit often serves as a gen- 
eral purpose gasoline fractionator. For 
example, at times as many as 3 frac- 
tionators are employed in parallel sep- 
arating isopentane from normal pen- 
tane. Under these conditions the super- 
fractionated virgin base stock usually 
consists of a closely cut fraction contain- 
ing isohexane, normal hexane, isohep- 
tane, and other associated hydrocarbons 
naturally present in crude oil. 

The heavier straight run naphthas pro- 
duced by superfractionation are sub- 
jected to solvent refining to produce 
additional aviation base stocks rich in 
aromatic hydrocarbons. The Avon sol- 
vent refining plant is one of the first 
commercial units to have been installed 
in the United States. It was constructed 
in 1924 using sulphur dioxide as the 
solvent. A number of process changes 
have been made so that at the present 
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time its throughput capacity is approxi- 
mately 11 times the original design. The 
aviation base stock produced in this unit 
is similar in many respects to the inter- 
mediate cut of catalytically cracked 
gasoline. 

The low octane raffinate from the sol- 
vent refining operation is thermally re- 
formed, primarily to produce light ole- 
fins for alkylation feed and also charge 
stock for aviation base stock production 
by fluid catalytic cracking. A good ex- 
ample of war-time use of existing facili- 
ties is the use of the Avon No. 2 thermal 
cracking unit as a reforming unit to 
process this raffinate. This plant is be- 
ing pressed at severity almost unheard 
of in prewar days, operating at transfer 
line temperature of 1110-1135°F. and 
producing 7 volume per cent of buty- 
lenes based on the feed stock on a once- 
through operation. Surprisingly enough, 
runs of 100 days are now not uncommon 
in this unit. 

Cracking operations at Avon include 
thermal cracking of reduced crude and 
gas oils and thermal polymerization of 
refinery propane fractions, all under con- 
ditions suitable for production of alkyla- 
tion feed stocks. 

In the new fluid catalytic cracking 
plant gas oils and thermally reformed 
naphthas are processed under severe 
conditions in the presence of synthetic 
catalyst with the emphasis on the pro- 
duction of maximum quantity of alkyla- 
tion feed stocks and maximum quality 
of gasoline, a large portion of which is 
used as aviation base stock. 

Both the depentanized light catalytic 
naphtha boiling up to approximately 
200°F. end point and the intermediate 
catalytic naphtha boiling in the approxi- 
mate range of 220-340°F. are being acid 
treated commercially using about 15-20 
lb. of spent alkylation acid per barrel of 
naphtha. The treating is done in two 
countercurrent refrigerated treating 
plants at a temperature of about 60°F. 
The treated light and intermediate cata- 
lytic naphthas are neutralized and rerun 
separately to remove the polymers 
formed from the lower octane olefins, 
leaving substantially only the higher oc- 
tane isoparaffins and aromatics as the 
finished catalytic aviation base stock. 

The Avon alkylation plant has 6 pump 
and time-tank propane refrigerated re- 
actor units, 2 of which process feed 
stocks containing isobutane and amy- 
lenes as the major reactants. Four re- 
actor units produce alkylate from iso- 
butane, propylene, and butylenes. Of the 
olefins now alkylated, the butylenes and 
amylenes are produced by both thermal 
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and catalytic cracking and the propylene 
from catalytic cracking only. 

To increase the supply of isobutane 
for wartime alkylation requirements, a 
vapor phase isomerization plant was con- 
structed. This plant charges normal 
butane through a reaction zone contain- 
ing isocel catalyst, of which the active 
ingredient is aluminum chloride. Anhy- 
drous hydrogen chloride is used in the 
process as the reaction promoter. A high 
service factor is obtained in this plant, 
for it has 6 individually controlled tubu- 
lar heat exchanger type reactors and 2 
hydrogen chloride strippers. 

The pentane isomerization unit is the 
first plant of its type ever to be con- 
structed. This plant synthesizes isopen- 
tane, an important ingredient of avia- 
tion gasoline, from normal pentane. A 
liquid catalyst is employed, of which the 
active ingredient is aluminum chloride. 
The reaction is controlled by proper use 
of reaction promoters and suppressors, 
including hydrogen and hydrogen chlo- 
ride. 

All aviation gasoline components pro- 
duced at Avon are blended in the re- 
finery into 100-octane gasoline meeting 
government specifications. Other stocks, 
such as cumene and toluene, are also 
blended from time to time as they be- 
come available. 
> Processing other products. Motor gas- 
olines at Avon are produced largely from 
thermal cracking. Smaller quantities of 
naphtha from catalytic cracking and 
straight run gasoline fractions not used 
in aviation gasoline are blended into do- 
mestic and military motor fuels. 

More than two-thirds of the capacity 
of the solvent refining plant is required 
in the manufacture of aromatic aviation 
base stocks and aromatic solvents. The 
rest of its capacity is used for finishing 
kerosines, lubricating oils, transformer 
oils, spray oils, cosmetic oils, and spe- 
cialty products. 

Asphalts and road oils are produced 


as by-products in the distillation of heavy 
crudes under vacuum during the manu- 
facture of lubricating oils. Lubricating 
vils not finished by solvent refining are 
acid treated. . 

Domestic heating oils and diesel fuels 
are largely selected straight run frac- 
tions from the crude oil stills. Navy and 
industrial fuels are produced as the resi- 
dues from cracking operations. One of 
the Avon thermal cracking units is spe- 
cially designed to produce low-pour fuels 
from waxy crude bottoms through re- 
cracking a waxy distillate obtained from 
processing the visbreaker bottoms undet 
high vacuum. 
> New fluid catalytic cracking plant. A 
major installation is the fluid catalytic 
cracking plant, which has a design ca- 
pacity to charge 16,000 bbl. per day of 
gas oil while cracking 72 per cent of the 
charging stock into gasoline and lighter 
fractions in a single pass through the 
reactor unit. The ability of the plant to 
circulate catalyst between the reactor 
and regenerator vessel is in excess of 
40 tons per min., with coke burning 
capacity in the regenerator in excess of 
16,000 Ib. per hr. These severe cracking 
conditions make it possible to produce 
high yields of light isoparaffins and ole- 
fins for alkylation feed stocks and at 
the same time produce a gasoline rich 
in isoparaffins and’ aromatic hydrocar- 
bons, which is finished by sulphuric acid 
treatment. 

Commercial catalytic cracking of pe- 
troleum is a comparatively recent de- 
velopment, the first commercial plant to 
employ the fluid process having been 
completed in 1942. In its simplest form, 
catalytic cracking requires a catalyst to 
promote the reaction and some means 
of contacting the oil with catalyst. Dur- 
ing the reaction the catalyst becomes 
fouled with carbonaceous material. 
which deposit is removed by combustion 
with air. In the fluid process a moving 
catalyst is used, with the reaction tak- 
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-ing place in one vessel and the regenera. 
tion of the catalyst in a separate vesge}, 
The fluid process takes advantage of the 
chemical engineering technique wherein 
powdered solids, such as powdered cata. 
lyst, are handled as a fluid by aeration 
with air or oil vapors. This produces q 
freely moving mass that can be circy. 
lated through the plant much in the 
same manner as a liquid. 

The first catalytic cracking of the 
type known today may have occurred jn 
a minor way incidental to clay treating 
of petroleum fractions. It is now gen. 
erally known that many of the clays 
used for treating have some cracking 
activity. Of these clays, one type, known 
as bentonite. forms an active catalyst 
after having been treated with an acid. 
Montmorillonite, a non-swelling benton. 
ite, has been used widely and is a hydro. 
silicate of aluminum with a well defined 
crystal structure. This is the type of 
catalyst used in all early catalytic crack. 
ing, being formed into pellets for use in 
the Houdry static bed process and the 
thermofor moving bed process, and used 
as a finely ground powder in the case of 
the fluid process. 

Research in catalytic cracking has 
led to the development of a synthetic 
cracking catalyst having a chemical com- 
position similar to that of the clays, but 
which is more active and more stable 
at high temperatures than catalyst from 
natural sources. In addition to proper 
chemical composition, a cracking cata- 
lyst must be highly porous, and large 
surface area of these pores is important. 
A single pound of good cracking catalyst 
has approximately 50 acres of such sur- 
face. It is known that without this sur- 
face the white powder ceases to be a 
catalyst even though the chemical com- 
position remains unchanged. The Avon 
plant uses a special finely ground syn- 
thetic catalyst manufactured by the 
American Cyanamid and Chemical Cor- 
poration. 

In the Avon fluid catalytic cracking 
unit no furnace is needed for preheating 
the charge oil. The oil reaches the tem- 
perature requifed for the reaction from 
heat imparted to the moving catalyst 
in the regeneration step. After combus- 
tion, catalyst at about 1050°F. or higher 
temperature flows from the regenerator 
into the reactor riser pipe where it is 
contacted with the fresh oil charge, 
which has been preheated to approxi- 
mately 400°F. through heat exchange. 
The oil, which is substantially complete- 
ly vaporized instantly upon contact with 
the hot catalyst, passes into the reactor 
vessel where a suitable bed depth of 
fluidized catalyst is maintained. 

The Avon reactor is unusually large, 
dimensions of the cylinder portion being 
27 ft. in diameter by 54 ft. high on the 
straight side, which with a 45 deg. cone 
top and bottom provides ample capacity 
for maintaining high cracking intensities 
at design or higher charging rates. The 
bulk of the entrained catalyst in the oil 
vapors passing out of the reactor 1s re- 
covered in the Multiclone unit and re- 
turned to the system. The cracked oil va- 
pors are charged to the 17-ft. 6-in. by 89- 

(Continued on Page 114) 
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OIL REFINING... engineering to new precision standards 


Coming at a time when every refining executive and technical man is re-evaluating 
the post-war future of the hydrocarbon ... this booklet provides a refreshing sum- 
mary of the over-all picture. It discusses in detail the processes which are their own 
definition of the economics of modern refining. It analyzes the role of the engineer- 
contractor in the utilization of these facilities for both domestic and foreign mar- 


kets in the new era. 


STEPPING UP THE DOLLAR VALUE OF CRUDES 


in the processing of Lubes 





Analyzing the lubricating oil refiner’s current position and future .. . this 26-page 
report discusses the changing significance of the term, “select crude.” It discusses 
the impact of modern “Tower” propane deasphalting on the traditional economics 
of lube processing. And further, this report summarizes in detail all related modern 


processes which establish the prime factors in economical production. 


KELLOGGRAM....the Fluid Catalytic-Cracking Process—How it Operates 


Undoubtedly, the Fluid Catalytic-Cracking Process is the outstanding factor today 
in the oil industry’s vital contribution to the war effort. As such, it proves of major 
interest to refining company executives and engineers alike. Here then, in a special 
edition of The Kelloggram, is the complete, factual story of the process... by the men 
who have seen it through to commercial operation from its initial laboratory pilot- 
plant stages. The revolutionary use of the long known principle of differential heads 
is fully demonstrated. And the table of typical yields included—for feed stocks 
ranging from light gas oils to reduced crude—provides a thought-provoking evalua- 
tion of the process’ post-war future. 
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C coe of this current ‘‘required reading’’ have been mailed, of course, 
to every executive and technical man on The M. W. Kellogg Company’s 
list. But if for any reason, you have not as yet received your copies, please 
write us for same and we will forward them to you immediately. 


THE Mi. W. Ketzoce Company 


HL ABORATORIES — fully equipped and stafied—de- yMETALLURGICAL LABORATORY — Establishes 


continuous check of specifications...creates new tech- 
niques for the fabrication of refining equipment. 


ess development. 
Only PERMANENT CONSTRUCTION CREWS — Geared 
4-HOUR-A-DAY PILOT PLANTS —17 refining 


voted exclusively to chemical engineering and proc- 






to function all over the world on single units or 


: Processes operating continuously—providing accurate Itiph fineries...t ” i t ts, 

Kellogg Service data for commercial scale application. pein - eer wa ee eT 

Has Them All HEXCLUSIVE CHEMICAL ENGINEERING DATA WE Nea dnd nba 
~Continuously compiled ... embracing both pilot ating crews. . 





plant runs and the operation of Kellogg-built refiner- ¥ . 
ies. Data extends from beginning of modern refining. LICENSING SERVICE — Licenses available through 
Kellogg as Licensor or licensing agent for all types 


HPROCESS ENGINEERS — Specialists who have contin- of refining processes. 
uously made major contributions to oil refining de- %ECONOMICS CONSULTATION — Offers oil compa- 


velopment, for more than 20 years ... currently ex- ‘nies the opportunity to have their overall operations 


emplified by their work on fluid catalytic-cracking. reviewed and evaluated by personnel with 
authoritative and extended experience in 


te MECHANICAL ENGINEERS — Kellogg installations — the field of petroleum economics and Bit, 
vy 


worth hundreds of millions—are their best reference. management. 
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Photographs courtesy Thornhill-Craver Co. 
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Hycar keeps a pipe-line’s trap shut 


VERY oil man probably knows 

that Unibolt Scraper Trap Coup- 
lings are in service on many major 
oil pipe-lines. But they may not know 
that Hycar synthetic rubber sealing 
rings now play an important part in 
the success of this device. The man- 
ufacturer had a coupling that could 
easily and quickly be removed and 
installed. Its performance depended 
on a resilient ring that would main- 
tain a positive seal, one that would 
resist oil and keep its shape, one that 
would not stick to metal and slow 
down removal of the cover plate. 


Hycar was obviously the answer. 
First, its superb oil resistance has 
made it almost the standard resilient 
material in all oil field work. It’s 


Hy 


known, too, as the resilient material 
that stays resilient. Hycar won't get 
gummy or tacky, nor will it vulcanize 
itself to metal. And it holds its shape 
almost indefinitely. 

Other important Hycar properties 
are shown in the box at the right. 
They tell why Hycar is the ideal mate- 
rial for gate packers, mud line valves, 
oil well tubing packers, blow-out 
preventers, gaskets and hose of all 
kinds and many other products where 
these properties are essential. Ask 
your supplier for parts made of Hycar. 


Free — Write Department U-2 for 
your copyof “Everywhere in Industry”, 
the new booklet describing Hycar’s 
characteristics, with full technical data. 
Hycar Chemical Company, Akron 8, O. 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithllc Rubber 
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What Hycar Does 
a Ok Fidld Applications 


1. Resists oil and gas—even under high 
pressures and temperatures. 


2. Resists action of abrasive-laden fluid 
under high pressure and at high 
velocity. 


3. Wears at slow rate even under worst 
conditions. 


4. Makes a positive, leak-proof seal, 
even after a long period of service. 


5. Provides high elasticity. 
6. Gives high tensile strength. 


7. Has minimum tendency to cold flow 
and compression set. 





car 
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ft. fractionating tower, where separation 
of the catalytically cracked products is 
obtained. Both the reactor and fractiona- 
tor are alloy lined to permit operation on 
a variety of feed stocks. The spent cata- 
lyst drops through the reactor past the in- 
let distributor grid section and into the 
bottom cone, which serves as a stripping 
section to remove entrained oil vapors 
by steam purging before the catalyst is 
transferred into the regenerator vessel. 
\t the bottom of the reactor standpipe 
a slide valve is provided that regulates 
the flow into the 92-in. regenerator riser 
pipe. This line has no horizontal sec- 
tions. 

The regenerator vessel has an effective 
diameter of 46 ft. and a cylinder height 
of 30 ft. after allowing for the space 
occupied by the Bigelow-Liptak refrac- 
tory lining. The regenerator vessel also 
has a 45 deg. cone top and bottom, and 
is equipped with a meehanite distributor 
erid and 2 regenerated catalyst draw- 
offs, one for the regenerated catalyst re- 
turn to the reactor and the other for the 
recycle catalyst steam generator ex- 
changers, which act as a temperature 
controller. The flue gases leaving the bed 
of fluidized catalyst in the regenerator 
pass through Multiclones and through 
twin waste heat boilers and into the 
Cottrell precipitator units, which are 
operated at substantially atmospheric 
pressure. These units recover catalyst 
fines from the flue gas. 


>» Feed preparation unit. In order to 
augment the supply of virgin gas oil 
from the Avon crude oil distillation 
units, a vacuum feed preparation unit 
was built and is operated in conjunction 
with an existing thermal viscosity break- 
ing unit. Straight run residuum from the 
crude stills, containing waxy gas oil, is 
charged through heat exchange on the 
viscosity breaking unit into a new 50,- 
000,000 B.t.u. per hr. fired tubular heat- 
er designed to operate at transfer line 
temperatures of up to 690°F. The trans- 
fer line enters the bottom section of a 
vacuum tower, which is 24 ft. in diam. 
and 22 ft. high on straight side. It is 
designed to operate at 50 mm. mercury 
absolute pressure in the flash section. 
This vacuum tower is provided with 4 
specially designed fractionating trays 
and has a design charge capacity of 25,- 
000 bbl. per day of residuum, with the 
ability to take overhead 10.000 bbl. or 
more per day of well fractionated vil 
rhis product forms part of the charge 
to the new catalytic cracking plant, and 
the heavy residuum bottoms are ther- 
mally cracked in the adjacent 2-stage 
viscosity breaking unit. 
> Gas recovery stabilization unit. The 
gas recovery stabilization unit provided 
for the new catalytic cracking plant 
processes both the liquid and the gas 
products from the main fractionating 
tower. Five 800-hp. Clark compressors 
take suction on wet gas from the dis- 
tillate condenser at substantially atmos- 
pheric pressure, raising the pressure to 
approximately 40 lb. gage in the first 
stage of compression. 

A feature of novelty in the Avon gas 
recovery plant is the provision of a water 
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wash tower to cleanse the gas after the 
first stage of compression and also the 
raw gasoline from the main distillate 
receiver in an 84-in. by 24-tray column. 
This provides the ability to process gas 
oils that might be high in nitrogen com- 
pounds, removing products of cracking 
that may affect efficient operation of the 
gas plant towers. Each engine is pro- 
vided with both low and high stage gas 
compression cylinders so that each com- 
pressor is a self-contained unit. 

The washed gas is picked up into the 
suction of the second stage cylinders and 
boosted to a pressure of 175 lb. gage, 
where it enters a 40-tray absorber-de- 
methanizer column. The raw gasoline 
from the water wash tower bottoms en- 
ters the lower section of the absorber- 
demethanizer, and sufficient absorption 
oil is circulated over the top of the tower 
to recover 70 per cent or more of the 
propane-propyilene fraction and substan- 
tially all the heavier hydrocarbons. An 
intercooler is provided near the center 
of the absorber, and the bottom section 
is provided with a reboiler to eliminate 
as much methane and ethane as possible 
from the rich absorption oil before fur- 
ther processing. 

The rich oil is charged into a 30-tray 


Fluid catalytic cracking unit 

















still, where an overhead fraction of about 
200° F. end point is recovered. This frae. 
tion is charged into a 40-tray depropan. 
izer tower, taking overhead the propane. 
propylene cut, which is further procegs. 
ed for hydrogen sulphide removal in g 
Girbotol purification unit. The bottoms 
from the depropanizer tower are charged 
into a 40-tray debutanizer-depentanizer 
tower for recovery of alkylation feed 
stocks, and light catalytic naphtha js 
removed as the bottom product. 

The bottoms from the still, comprising 
the material largely in the range of 200. 
400°F., are split into 2 streams, part 
going to the absorber demethanizer ag 
absorption oil and part to a 30-tra 
splitter column where a 200-340°F., avia. 
tion naphtha cut is taken overhead and 
heavy motor naphtha removed as the. 
bottom product. 

All new facilities were constructed by 
C. F. Braun and Company as Tide Water 
Associated’s contractor. The butane and 
the pentane isomerization units are op. 
erated under license from Shell Develop. 
ment Company. The fluid catalytic crack. 
ing unit is licensed by Universal Oil 
Products Company, which supplied proc- 
ess engineering and cooperated with 
Braun’s and Tide Water Associated’s 
technologists in the design of the unit. 

xk 
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| EXCLUSIVE | Tus article, in 
somewhat different 
form, was first delivered by the writer as 
one of a series of lectures at the Univer- 
sity of Southern California, Los Angeles, 
War Training Program, Course No. 
3113, P. L. Armstrong, instructor. Per- 
mission to use material presented in this 
course is hereby gratefully acknowl- 
edged. 

The article deliberately does not delve 
into first causes of hydraulics; rather 
it accepts the painstaking work of scien- 
tists and engineers who brought forth 
formulas based on approximate theory 
but rectified by coefficients from experi- 
mental data. They have stood the test 
of time, if this term can be applied to a 
period of 40 to 50 years. Further refine- 
ments in the recognition of certain hy- 
draulic phenomena are desirable and 
challenging. The ability, for instance, to 
predict more accurately the flow behav- 
ior of a cooling liquid between the upper 
and lower critical flow limits would be 
of value to the designing engineer. 

The purpose of the article is to give a 
brief outline of the most important fac- 
tors required for the design of oil pipe 
lines. It offers a graph (Graph 1) of 
‘Friction Factors for Commercial Pipe” 
that is based on the article “The Flow 
of Fluids in Closed Conduits” by R. J. S. 
Pigott. The graph varies from the article 
only in some of the symbols fer physical 
quantities. It will be referred to here- 
after as the Pigott graph. A second chart 
1s appended, “Friction Factor Chart for 

uid Flow in Pipes,” also accepting 
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PDESIGN OF DIL PIPE LINES 


By FRITZ KARGE, Chief Engineer, Pipe Line Department 


Pigott’s work but presenting formulas 
more conveniently manipulated on the 
slide rule. The chart is hereafter referred 
to as Graph 2. 

Pigott’s paper is to be found in “Me- 
chanical Engineering,” August, 1933. It 
summarizes the meat of an article by 
Emory Kemler, Transaction American 
Society of Mechanical Engineers, 1933, 
paper HYD 55-2. Kemler’s work con- 





SI 


Well known engineer 
discusses those fac- 
tors considered most 
important to proper 
construction of oil 
transportation system. 
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tains the most thorough critical com- 
parison of flow test data ever undertaken. 
“From 10,000 to 12,000 individual tests 
were studied; all those in which the 
data were noticeably incomplete or sub- 
ject to doubt were discarded. In the final 
work, approximately 4000 test points 
were used, from about 200 separate test 
series.” Test data from operating oil 
pipe lines were included. The work of 
Kemler and Pigott has been accepted by 
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Union Oil Company of California 


many engineers and authorities in hy- 
draulics. 

It is assumed that the reader is fa- 
miliar with the term “streamline” flow, 
also called direct, laminar or viscous, 
and with “turbulent” flow, often called 
sinuous. It is further assumed that the 
reader is acquainted with the several sys- 
tems in use for denoting the viscosity 
of liquids. 

Before presenting the practical as- 
pects of pipe line design, it appears de- 
sirable to review the most important 
flow formulas and their application; to 
dwell upon the function of the various 
factors, and to discuss the probable ac- 
curacy of the formulas. 


> Flow formulas. The Pigott chart, as 
offered, lists a number of flow formulas 
using different factors, such as velocity 
of flow in feet per second, mass velocity 
in pounds per second, quantity flow in 
gallons per minute or barrels per hour. 
The pipe diameter is expressed in inches 
or feet, the viscosity in centimeter-gram- 
second units (c.g.s.) or in pound-foot- 
second units (p.f.s.). These and other 
formulas are in use and may be encoun- 
tered on friction factor graphs published 
in magazines or technical books. If the 
formulas are set side by side and if the 
different factors are converted to one 
single system of measurement, all will 
give the same end result. This must be 
so, for all are based on the same funda- 
mental equations. 

The formulas for streamline flow of 
oil follow the experiments of Poiseuille. 
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VALUE OF REYNOLDS NUMBER, IN THOUSANDS 
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feet velocity per second or some 






































Key table other system. Why not use the 
term in which the capacity re- 
Curve | Rough- Diameter of pipe in inches quirement of the pipe line will 
. |ness,per | 1 ] 
no |Meent Type A Type B Type C Type D Type E TypeF | Very likely be stated? 
ir’ “KE. It further seems that design 
2 | 045| .. l4stoce) 1 |: | oe calculations should be made 
3 | 0.81 14t042 30 '48to96 96 | 220 : : fo. 
4 | 1.35 6 to 12 10 to 24 20 to 48 42 to 96 84 to 204 uniform by expressing the vis 
5 2.1 4to5 | 6to8 12 to 16 24 to36 48 to 72 cosity in the terms approved by 
i is BS | ee | ood Otos | 16% 18 the American Standards Asso- 
8 4.8 moe ‘= 2 \2 10 294 4 tos 10 . 14 ciation and American Petro- 
0 | 7:2 3° tae... 5 leum Institute in 1939 and 
11 | 10.5 41] 4% | ! 4 shown in the accompanying 
12 | 14.5 esi ye % ou 3 A “ ; 
3119.0 | ... % |... esa table which is reprinted from 
@) : & jpegt Beat Bee the publication of the Ameri- 
1131.5 |] ... \% can Society for Testing Mate- 
17 | 34.0 ae eats 7 7%. ; 
18 | 37.5 | 0.0625 %|: rials. This publication gives the 





Type A—Drawn tubing and brass, tin, lead, and glass pipe. 
Type B—Clean steel and wrought iron pipe. 
Type C—Clean galvanized pipe. 


the nominal size of standard weight is given. 





Type D—Best cast iron pipe, cement and light riveted sheet ducts. 
Type E—Average cast iron pipe and rough formed concrete ducts. 
Type F—First class brick heavy riveted and spiral riveted ducts. 


Note: In drawn tubing the actual inside diameter is given. In pipe, 


approved method for convert- 
ing Saybolt universal viscosity 
in seconds to kinematic vis- 
cosity. It adopts the following 
nomenclature: 

Absolute viscosity is ex- 
pressed in poises (c.g.s unit) 








Fanning’s formula for water underlies 
all given formulas for turbulent flow 
and the friction coefficient “f” in Fan- 
ning’s formula is found by determining 
the Reynolds number, which by its mag- 
nitude indicates whether the flow is 
streamline or turbulent. The friction fac- 
tor is the same for the same values of the 
Reynolds number ‘and for the same size 
and kind of pipe irrespective of the 
nature of the fluid flowing in the pipe. 

If an engineer is frequently called 
upon to design oil pipe lines, whether 
short ones for a refinery plant or longer 
ones for an oil field, or wherever long 
lines are needed, it seems advisable for 
him to make himself thoroughly familia: 
with one formula for streamline flow and 
one for turbulent flow, and then to lay 
aside all others. Which formula is he to 
choose ? 

The writer’s experience has led him to 
the adoption of formulas in which the 
flow rate is expressed in barrels per 
hour. The reasons follow: 

The capacity of a refinery plant is 
usually given in barrels per day, and the 
flow sheets for such plants use that flow 
rate for all interconnecting pipe lines 
more frequently than gallons per min- 
ute, pounds per hour, or other systems 
of measurements. 

The capacity of an oil well or of a 
whole field is usually expressed in the 
same term, namely, barrels per day. 

When designing a tanker loading or 
unloading line, the flow requirements 
will usually be stated in barrels per hour. 

Barrels per day is easily changed to 
barrels per hour, and this term is under- 
stood by all men engaged in oil opera- 
tions, whether they pump oil wells, 
gage tanks hourly at a pump station to 
record the number of barrels handled 
during the previous hour, control the 
flow of oil to or from a still or other 
refinery unit, or whether they supervise 
the filling or emptying of a tanker. 

No potent reason seems to exist for 
complicating design calculations by 
changing the barrels per hour term to 
gallons per minute, pounds per hour, 


or centipoises. 

Kinematic viscosity, being equal to the 
absolute viscosity divided by the specific 
gravity, is expressed in stokes or centi- 
stokes. The stoke is here also the c.g.s. 
unit. 

A measure of simplification results 
from the adopted practice, for the de- 
scriptive adjectives “absolute” and 
“kinematic” are unnecessary, being im- 
plied in the terms “poises” and “stokes,” 
respectively. 

When a sample of oil is sent to the 
laboratory for the determination of its 
viscosity, a Saybolt viscosimeter will very 
likely be used, or an Oswald viscosi- 
meter. The viscosity will be reported in 
Saybolt universal seconds units for light 
oils and in furol units for heavy oils. 
Conversion of the Saybolt viscosity to 
kinematic viscosity in stokes is easy when 
Table 1 is used, or any of the many con- 
version charts. The kinematic viscosity 
in stokes, multiplied by the specific grav- 
ity at the same temperature, gives the 
absolute viscosity in poises. 

The absolute viscosity of water at 69° 
F. is 1 centipoise. The centipoise vis- 
cosity value of an oil, therefore, indicates 
how many times stickier the oil is than 
water. Although not much value lies in 
the knowledge of this relationship, it is 
of interest. The poise was named in 
honor of Poiseuille, who gave to the 
world the formula for streamline flow. 

As previously stated, the formulas 
hereafter presented are those that the 
writer has found most simple to manipu- 
late. As far as he knows they were first 
employed by Danforth, referred to be- 
low. As will be pointed out, they permit 
the designer to visualize readily the ef- 
fect upon the result of a change in any 
one of the factors. They are not given for 
the purpose of persuading the reader to 
adopt them for use, rather to show how 
any one of the several flow formulas on 
the Pigott graph (Graph 1) can be 
juggled to one that the reader will find 
practicable. The problems can also be 
solved by means of the many diagrams 
designed and issued by various engi- 
neers. Some of them have a separate 
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Pipe Line 
diagram for each of the commonly used 
commercial sizes of pipe. The best known 
of this type is the set worked out by 
R. S. Danforth for the Kinney Manufac- 
turing Company, published in 1920. The 
pressure drop per 1000 ft. of pipe read 
on these diagrams is on the safe side. 
Other published graphs combine all sizes 
of pipe on one sheet. They are less simple 
to read and interpret. Crane Company 
presents in Technical Paper No. 409 of 
May, 1942, a set of nomographs for tak- 
ing off the pressure drop for streamline 
and turbulent flow. This paper contains 
also a good bibliography of papers and 
books for a more detailed study. 

The writer uses such charts for quick 
estimates of pressure drop or for check- 
ing calculations. He does not use them 
for design purposes because no record 
is left of the progressive steps in the 
solution of the problem. Most charts, 
furthermore, are designed for standard 
weight pipe. Corrections must be applied 
when lighter weight pipe is under con- 
sideration. 

Any engineer is at liberty also to de- 
sign a diagram to his particular taste. 
He will find it stimulating entertainment 
that will give an insight into the mathe- 
matics involved and an acquaintance 
with the effect of changes in the value 
of the various factors that otherwise can 
be gained only by many design calcula- 
tions. 

The writer will return to this subject 
later, and it is hoped that the several 
emphases laid upon the desirability of 
thoroughly acquainting oneself with the 
mathematics of flow formulas will enable 
the designer, if followed, to use this tool 
with skill and understanding. 


>» Streamline flow. The simplest for- 
mula is one adopted from Poiseuille’s*, 
reading as follows: 


P= 


In which: 

P = lb. pressure per sq. in. per 1000 ft. 
of pipe line. For other lengths, P 
is proportional. 

Q = bbl. per hr. of 42 U. S. gal. 

z = absolute viscosity in poises. 

d = inside pipe diameter, in. 

(The writer pleads guilty of incon- 
sistency in employing the letter Q as the 
symbol for barrels per hour and z for 
absolute viscosity in poises, whereas the 
Pigott graph uses B and the Greek letter 
mu, respectively. ) 

For some purposes it is more conven- 
ient to express the friction loss in feet 
head. The formula then reads: 


44.12 Q- 
—— 


19.1Qz 
d‘ 


H = 


In which: 
H = ft. of head per 1000 ft. of pipe. 


z 
=o kinematic viscosity in stokes. 


There is no need to show the deriva- 
tion of these formulas here. They are 
merely transpositions of the third for- 





*Poiseuille’s classical “‘Experiments on The 
Flow of Liquids in Capillary Tubes” (1842). 
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pressure drop per 1000 ft. — lb. per sq. in. 


specific gravity of fluid at flow conditions 


absolute viscosity — centipoises 


= kinematic viscosity — centistokes 


GRAPH 2. FRICTION FACTOR CHART FOR FLUID FLOW IN PIPE LINES 


References: 1. The flow of fluids in closed conduits—R.J.S. Pigott, Mech. Eng., Aug., 1933. 
2. A study of the data on the flow of fluids in pipes—Emory Kemler, Trans., A.S.M.E., 1933, Hyd.—55-2. 
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For turbulent flow P = a 
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mula for viscous flow on the Pigott chart. 
Attention is called to the fact that P 
varies directly as Q and z, and inversely 
as the fourth power of the pipe diameter. 
The effect upon P of a change in the 
magnitude of the flow rate, viscosity or 
pipe diameter can, therefore, easily be 
visualized and calculated, if desirable. 
H is similarly affected, varying directly 


Zz : 
with Q and — and inversely as the 


fourth power of the pipe diameter. 
Expressing the viscosity in centipoises, 

the constants in the given formulas will 

become 0.191 and 0.4412, respectively. 


> Reynolds number**. The formulas 
were given before mentioning the test 
that must be made to assure the reader 
of their applicability to the design prob- 
lem before him. As they apply only to 
pipe lines in streamline flow, it is first 
necessary, by means of the Reynolds 
number, to determine the condition of 
flow for the quantities involved. 

Again the question arises which of the 
several formulas presented on the Pigott 
graph (Graph 1) to use. Following prev- 
ious reasoning, it appears best to become 
thoroughly familiar with one formula 





**Prof. Osborne Reynolds, “An Experimental 
Investigation of the Circumstances Whether the 
Motion of Water Shall Be Direct (Viscous or 
Streamline) or Sinuous (Turbulent) Philoso- 
phical Transactions” (1883). 
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and that the simplest. Graph 2 with for- 
mulas, designed on the basis of the 
Pigott graph, meets all requirements of 
simplicity. The Reynolds number is ex- 
pressed as follows: 
a a %. 
Z 
s 
In which: 

Q = bbl. per hr. 


= diameter of pipe, in. 


@aIN GQ 


= kinematic viscosity in centistokes 


at mean flowing temperature. 
This expression can easily be deduced 
from the fourth formula for R on the 


35.5 Br, 


Pigott graph. R = — by substitut- 


se 99 


ing for “r,” weight of liquid per cubic 
foot, its equivalent of “62.5 >< s,” in 
which 62.5 is the weight of a cubic foot 
of water at 60°F., and s the specific grav- 
ity of the oil at the flowing tempera- 
ture. The value of the equation will not 
be changed if s is moved from its posi- 
tion in the dividend to that of a divisor 
of z. 
35.5 & 62.5 & B 
> im = = : 
dz 
‘s 





In which: 
= bbl. per hr. 


= diameter of pipe, in. 


OIN tg 


= kinematic viscosity in centistokes. 


The only difference between this equa- 
tion and that used on the graph is the 
presence of the constant 35.5 X 62.5. 
Why not eliminate the necessity for 
manipulating this constant in every cal- 
culation? This was done by plotting the 
“f” values pertaining to the R values 
with the constant against the respective 
R values without the constant. In this 
simple R equation the effect of a change 
in the flow rate, in the diameter, or in 
the viscosity can easily be visualized and 
calculated. 

The pipe line will be in streamline 
flow for an R value of 0.54 and less, when 
the viscosity is expressed in centipoises. 
If poises are preferred, the value will 
be 54. All other R values will then be- 
come 100 times as great as used in this 
graph. All R values higher than 1.13 def- 
nitely indicate turbulent flow. These two 
values of R are called the lower and 
upper critical flow limits. For R values 
between these limits, the flow might be 
either streamline or turbulent. Further 
discussion of the “f” factor to use will 
follow later. 

Returning to a previous statement: 


(Continued on Page 131) 
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(Continued from Page 122) 


The formula given for a pipe line in 
greamline flow must be used only after 
thas been determined by means of the 
Reynolds number that the flow will be 
reamline. 


) Turbulent flow. If the Reynolds num- 
per pertaining to the flow rate, diameter, 
and viscosity under consideration indi- 
cates turbulent flow, the pressure drop 
can be calculated by the equation given 
on the curve, namely: 
_ 
d 





, 
5 


In which: 
{ = friction factor, dimensionless. 
; = specific gravity of oil at mean flow- 
ing temperature. 
() = bbl. per hr. 
| = diameter of pipe, in. 
Pp = pressure drop per 1000 ft., lb. per 
sq. in. 
This again is a simple formula. It can 
easily be deduced from the Fourth For- 
mula for P for turbulent flow on the 


Pigott graph. 
0.000106 frLB* 
@ = — _— 


By substituting 1000 for L, and 62.5 

(sfor r,the formula becomes: 
6.63 fsB’ 

In the graph all “f” values were mul- 
tiplied by 6.63 before plotting them, thus 
simplifying the labor of the calculating 
engineer. 

It is here again suggested that the en- 
gineer either calculate the pressure drop 
ina pipe line of given length for a given 
quantity of oil and magnitude of specific 
gravity and viscosity by means of all the 
equations mentioned on the Pigott graph 
or that he convert the factors in the equa- 
tions reducing all to the one he will 
choose as a tool. Thus only can he con- 
vince himself of the uniformity of the 
results to be obtained by the different 
equations. The basic equations of flow 
and the relationship between the Rey- 
nolds number and the friction factor 
must be taken on faith in the work of 
scientific investigators until by chance 
the reader can make observations of his 
own on operating pipe lines. Many ob- 
servations are necessary to amend a well 
established empirical formula. 


) Effeet of factor variations. The read- 
er’'s attention was previously called to 
the fact that in streamline flow: 

l. The pressure drop varies propor- 
tionately to the flow rate and to the 
absolute viscosity, and inversely as 
the fourth power of the diameter. 

2. For the same pressure drop, the 
flow rate varies inversely as the 
absolute viscosity and proportion- 
ately to the fourth power of the 

_ diameter. 

Not so for turbulent flow, in which the 
pressure drop varies proportionately to 
the second power of the flow rate times 
the ratio of the friction factors pertain- 
ing to the Reynolds number for the two 

ow rates. The value of the ratio of the 
friction factors varies with the position 
of the factors on the curve. If the flow 
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Approved as American standard by the American Standards Association, ASA No. Z11.46-1941. 
American Petroleum Institute Standard, A.P.I. No. 534-39. 


STANDARD METHOD FOR CONVERSION OF KINEMATIC VISCOSITY TO 


SAYBOLT UNIVERSAL VISCOSITY: 


A.S.T.M. Designation: D 446-39. Adopted 1939" 
This Stamdard of the American Society for Testing Materials is issued under 
the fixed designation D 446; the final number indicates the year of original 
. adoption as standard or, in the case of revision, the year of last revision. 
Scope 
1. The conversion table and equation included in this method provide a means for converting 
kinematic viscosity in centistokes at any temperature to Saybolt universal viscosity in seconds at 
the same temperature.* 


Description 


2. The Saybolt universal viscosity equivalent to a given kinematic viscosity varies with 
the temperature at which the determination is made. The basic conversion values are those given 
in Table 1 for 1¢9°F. The Saybolt universal viscosity equivalent to a given kinematic viscosity 
at any temperature may be calculated as described in Section 3. Equivalent values at tempera- 
tures of 1380 and 210°F. are given in Table 1 for convenience.® 


Procedure 


3. For conversions at 100, 130, and 210°F., the equivalent Saybolt universal viscosity values 
may be read directly from Table 1. For kinematic viscosities between 2 and 70 centistokes that 
are not listed in Table 1, the equivalent Saybolt universal viscosity values may be obtained by 
linear interpolation. For kinematic viscosities over 70 centistokes, the Saybolt universal viscosity 
equivalent may be calculated by use of the multiplication constant given in Table 1 corresponding 
to the proper temperature. The Saybolt universal viscosity equivalent to a kinematic viscosity 
determined at t°F. may be calculated by multiplying the equivalent Saybolt universal viscosity at 
100°F. by 1+ (t—100) 0.000064. 


Supplementary Conversion Equivalents 
4. The following equivalents are frequently used in connection with viscosity conversions: 


Poise = c.g.s. unit of absolute viscosity 
Centipoise — 0.01 poise 
Stoke = c.g.s. unit of kinematic viscosity 


Centistoke = 0.01 stoke 
Centipoises — centistokes X density (at temperature under consideration) 
Reyn (1 lb.-sec. per sq. in.) = 69 X 10° centipoises 


TABLE 1 


Values for converting kinematic viscosity to Saybolt universal viscosity. 








Equivalent Saybolt universa! Equivalent Saybolt universal 



































Kinematic ____ Viscosity, sec. Kinematic |__ viscosity, sec. 

viscosity, | | | | been 

centistokes | At 100 °F. | | '| centistokes | At 100 °F. 

(basic values, At 130°F. | At 210 °F. || |(basic values,| At 130°F. | At 210 °F. 
| see note) | | | see note) 
2 | 82.6 | 82.7 32.8 | 31 145.3 145.6 146.3 
2.5 34.4 34.5 34.6 | 32 | 149.7 150.0 150.7 
3 36.0 | 36.1 36.30 | 33 | 154.2 154.5 155.3 
3.5 | 376 | 37.7 37.9 34 | 188.7 159.0 159.8 
4 | 39.1 «| = 39.2 39.4 || 35 | 163.2 163.5 164.3 
4.5 40.7 40.8 41.0 || 
5 42.3 | 42.4 42.6 | 
6 | 45.5 | 456 | 45.8 i 362 | =~ s(167.7 168.0 168.9 
7 48.7 | 48.8 49.0 || 37 172.2 172.5 173.4 
8 52.0 | §2.1 52.4 | 38 176.7 177.0 77.9 
9 55.4 55.5 55.8 39 | 181.2 181.5 182.5 
10 58.8 | 58.9 59.2 || 40 | 185.7 186.1 187.0 
j 
11 / 62.3 | 62.4 62.7 | 41 190.2 190.6 191.5 
12 65.9 | 660 | 66.4 | 42 194.7 195.1 196.1 
13 69.6 69.7 70.1 || 43 | 199.2 199.6 200.6 
14 73.4 | 73.5 73.9 || 44 203.8 204.2 205.2 
15 7.2 | 77.3 77.7 i 45 | 208.4 208.8 209.9 
| 

16 81.1 | 81.3 | 81.7 | 46 213.0 213.4 214.5 
17 85.1 85.3 | 85.7 || 7 217.6 218.0 219.1 
18 89.2 894 | 89.8 | 48 222.2 222.6 223.8 
19 93.3 93.5 94.0 ! 49 226.8 227.2 228.4 
20 | 97.5 97.7 98.2 50 231.4 231.8 233.0 
21 101.7 101.9 102.4 55 254.4 254.9 256.2 
22 | 106.0 106.2 106.7 60 277.4 277.9 279.3 
23 110.3 110.5 111.1 65 300.4 301.0 302.5 
24 | 114.6 114.8 115.4 70 323.4 324.0 325.7 
25 | 118.9 119.1 119.7 
26 | 123.3 123.5 124.2 Over 70 Saybolt sec- | Saybolt sec- | Saybolt sec- 
27 | 127.7 | 127.9 128.6 onds=cen- | onds=cen- | onds=cen- 
28 | 132.1 | 132.4 133.0 | tistokesX | tistokesX | tistokesX 
29 136.5 | 136.8 137.5 | 4.620 | = 4.629 4.652 
30 140.9 | 141.2 141.9 : 








NotTe—To obtain the Saybolt universal viscosity equivalent to a kinematic viscosity determined 
at t°F. multiply the equivalent Saybolt universal viscosity at 100°F. by 1 + (t — 100) 0.000064; 
for example, ce at 210° F. are equivalent to 58.8 < 1.0070 or 59.2 Saybolt universal 
seconds at 210°F. 





1Under the standardization procedure of the Society, this method is under the jurisdiction 
of the A.S.T.M. Committee D-2 on Petroleum Products and Lubricants. 

2Prior to adoption as standard, this method was published as tentative from 1937 to 1939. 

See paper by C. E. Headington and J. C. Genlesse, ““Mcthod for Converting Kinematic 
Viscosity to Saybolt Universal Viscosity,” Proceedings, American Society Testing Materials, 
Vol. 37, Part I, p. 380 (1937). 

*The test procedure for determining kinematic viscosity is described in the Tentative Method 
of Test for Kinematic Viscosity (A.S.T.M. Designation: D 445) and the test procedure for Say- 
bolt Universal Viscosity appears in the Standard Method of Test for Viscosity by means of the 
Saybolt Viscosimeter (A.S.T.M. Designation: D 88), see pp. 338 and 347. 

5In order to avoid unnecessary interpolations, tables based on this method may be employed. 
A.S.T.M. Conversion Tables for Kinematic and Saybolt Viscosities are published separately and 
copies at 25 cents each may be obtained from Society headquarters, 260 South Broad Street, 
Philadelphia 2, Pennsylvania. 
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rate is doubled, that is, increased from 
one to two, a mean value of the ratio of 


the friction factors is about 0.85. The 
pressure drop for double the flow rate, 


therefore, will increase as su <0.85 


or 3.4 times, for the same length and di- 
ameter of pipe. In streamline flow, the 
pressure drop would have only doubled 
for twice the flow rate. 

The effect of a change in viscosity is 
less marked in turbulent flow. For the 
same pressure drop, the ratio of capaci- 
ties of a pipe line for a viscosity reduc- 
tion of 50 per cent will be approximately 
equal to the square root of the inverse 
ratio of the friction factors pertaining to 
the two viscosity values: 


Q, “yi - yi19 = 1.09 (average) 
Q, f, 

So drastic a reduction in viscosity as 
50 per cent will, therefore, give the pipe 
line an increase in capacity of only about 
10 per cent, neglecting the small effect 
of a probable reduction in the specific 
gravity. In a pipe line in streamline flow, 
the capacity would be doubled. 

For an increase in pipe diameter for 
the same flow rate and viscosity, the 
pressure drop will decrease in propor- 
tion to the inverse ratio of the fifth 
powers of the diameters multiplied by 
the ratio of the friction factors pertain- 
ing to the diameters. If d, is larger than 
d,, then: , 

—, di f, 
P,= P, X de Xf, 

The ratio of the friction factors again 
depends on the position on the curve of 
the Reynolds number pertaining to the 
given factors. For an increase in size of 
pipe diameter from 8 in. to 10 in. an av- 
erage value of this ratio is 1.07. Then: 


Pr = Pi X gre X 1.07 = 0.35 X P, 


The effect of a variation in the mag- 
nitude of the various factors of the flow 
formulas is dwelled upon in detail for 
two reasons, one, theoretical, and the 
other, practical. 

The engineer will not understand the 
theory of any formula and all the for- 
mula’s possibilities unless he has made 
himself thoroughly aware of the effect of 
magnitude variations in the various fac- 
tors. 

Knowing the effect of such variations, 
the engineer will be able quickly to 
estimate the change in the calculated re- 
sult of a given problem through factor 
magnitude variations. He will find that 
knowledge valuable. 

In all flow calculations, not the nomi- 
nal pipe diameter but the actual interior 
diameter of the pipe should be used. 
In days past, only standard and extra 
heavy pipe were available and most tab- 
ulations of the fourth and fifth powers of 
diameters give the values for these two 
weights of pipe. In recent years pipe of 
thinner wall than that of standard thick- 
ness has been used, particularly in the 
sections of a line with reduced pressure. 
A reduction in wall thickness increases 
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the internal diameter, for pipe is rolled 
to the same external diameter no mat- 
ter what the thickness of metal. Appre- 
ciable reductions in pressure drop are 
the consequence of thinner pipe walls. 
Later some remarks will be made con- 
cerning the accuracy.that can be ex- 
pected of flow calculations. 


> Refinery lines. In some refineries the 
velocity of flow in the interconnecting 
pipe lines is more or less arbitrarily 
limited to certain values, 5 to 7 ft. per 
sec. for pumping lines, for instance, and 
2 to 4 ft. per sec. for suction lines to 
pumps. The following formula will in- 
dicate the required pipe size for the 
given flow rate and limiting velocity: 


0.286 x Q 
d= v 


In which: 

== diameter of pipe, in. 
Q = bbl. per hr. 

v = velocity, ft. per sec. 

The diameter of the nearest commer- 
cial pipe size can then be taken for use 
in the flow formulas to determine the 
pressure drop. 


> Friction factor for streamline flow. It 
will be noted that in the streamline re- 
gion only one curve is shown on either 
of the two graphs, (Graphs 1 and 2,) 
whereas in the turbulent region a num- 
ber of curves are drawn. The reason for 
this difference lies largely in the fact, 
determined by test and theoretical analy- 
sis, that the roughness encountered in 
ordinary commercial pipes of various 
materials and manner of manufacture 
has little effect upon the friction factor 
in the streamline flow region, whereas 
its effect in the turbulent flow region is 
appreciable. The non-effect of roughness 
on streamline flow can be explained by 
examples. A liquid of low viscosity can 
be in streamline flow only at exceedingly 
low velocities. Water, for instance, must 
flow in an 8-in. pipe at a velocity of 0.04 
ft. per sec. or at the rate of 8 bbl. per 
hr. At so low a velocity ordinarily en- 
countered roughness will not affect the 
friction loss. Viscous oil, even when flow- 
ing at a higher velocity, forms a sta- 
tionary film on the pipe wall, so long 
as it is in streamline flow. The film is 
very likely of greater thickness than 
the depth of the pipe metal protruding 
inward beyond the mean surface of the 
pipe, the film covering the roughness. 


> Friction factor for turbulent flow. 

The Pigott graph (Graph 1) gives for 
the turbulent flow region the friction 
factors for commonly used pipe of va- 
rious materials of construction. Graph 2 
limits itself to steel pipe as used for the 


_ transportation of oils only. Curves for 


pipes of other materials, such as con- 
crete, brick, wood, etc., are available in 
many different publications. These pipes 


are used largely for the conveyance of 


water. On both graphs the curves for the 
larger size pipes lie lower than those for 
smaller size pipes, resulting in lower 
friction factors for the same Reynolds 
numbers. This is due to the relatively 


greater roughness in smaller pi 
protuberances into the en an » 
having been carefully measured and 
found to be approximately the same jn 
depth for the pipes of a given materia] 
and irrespective of the measure of the 
diameter. Pigott’s article, from which 
both graphs were taken, gives a more 
detailed review of the effect of roughness 
than can be included in this article. The 
relative roughness is indicated, however, 
on the Pigott graph. 


> Friction factor for unsteady flow, 
Both graphs show an overlapping of the 
friction factors for streamline and turby. 
lent flow between the lower and upper 
critical flow limits, indicating that the 
flow may be either streamline or tur. 
bulent. It is generally held that in both 
cases the kind of flow previously exist. 
ing tends to persist. When oil cools in a 
flowing line, for instance, the increasing 
viscosity will decrease the Reynolds 
number below the upper critical value. 
Turbulent flow, however, might persist 
until or almost until the lower critical 
value is reached. When oil is heated in 
a flowing line, on the other hand, stream. 
line flow might persist until the Reynolds 
number approaches the upper critical 
value. The flow in this region is apt to be 
unsteady and many investigators and 
compilers, including Pigott, recommend 
the use of the turbulent values for f in 
this region as the only safe procedure. 
Beal and Docksey, however, in an ar- 
ticle in the Journal Inst. Petr. Tech., 
August, 1932, report a series of tests 
with water showing that the transition 
from turbulent to streamline flow, or 
vice versa, takes place along an S shaped 
curve indicated on both graphs. Others 
have shown the existence of the S transi- 
tion by careful mathematical analysis. 
In two tests on flowing oil lines the writer 
found the S transition, but not in a third 
test. Additional investigations are needed 
to clarify this phenomenon. : 
What difference in the calculated total 
pressure will result from the use of the 
turbulent f curve rather than of the 
streamline curve? In a long pipe line 
handling a light oil in isothermal flow an 
increase in the calculated pressure of as 
much as 25 per cent may result, if the 
Reynolds number falls just to the left 
of the upper critical value. This condi- 
tion of flow will very seldom exist, for 
light oil lines of economic size are de- 
cidedly in turbulent flow. In long, heavy 
oil lines, however, this unsteady flow is 
likely to occur for a few miles as the oil 
cools, the flow changing from turbulent 
to streamline. Such lines usually pump 
at a pressure of from 800 to 1000 lb. per 
sq. in. It will be shown later that the cal- 
culated overall pumping pressure 
increase by not more than a few per cent 
by using the turbulent f factor in this 
region. Pipes in oil heaters in which 
flow changes from streamline to turbu- 
lent are usually short, the transition re 
gion still shorter, and the use of 
turbulent f factor is recommended for 
the sake of safety. xk 


(This article by Mr. Karge will be 
continued in an early issue.) 


THE PETROLEUM ENGINEER, March, 1945 








En, 


ver 


easing 
ynolds 
value, 
ersist 
Titical 
ted in 
ream. 
ynolds 
ritica] 
t to be 
3 and 
mend 
r f in 
ure, 
an ar- 
Tech., 
tests 
sition 
W, oF 
haped 
thers 
ransi- 
lysis, 
writer 


eeded 


a 


P 615.92 





MO. ‘ 
ey ee 
‘ ; 
ARK. % 
| LITTLE ROCK 9S 
# 
7 
~L Pod G 
ly MISS. 
| an re. 
LONGVIEW, ; 
l a 
\ / 
TEXAS =, Jo 
2 LA. eos 
cg; 
BEAUMONT } 
dy 
) , 
xz 








| EXCLUSIVE | Tue general prob- 
lem confronting the 
Engineering Department of War Emerg- 
ency Pipelines, Inc., in the designing of 
the 20-in. products pipe line, which tra- 
verses 1475 miles from Beaumont, Texas, 
to the Bayway area on the east coast, was 
that of transporting four different re- 
fined petroleum products at the rate of 
235,000 bbl. per day with the least pos- 
sible contamination. 

These four products, whether they be 
different grades of gasoline, kerosine, 
or heating oil, are handled in separate 
tenders or batches. 

Beginning at Beaumont, Texas, the 
20-in. line was laid in a northeasterly di- 
rection to Little Rock, Arkansas, from 
which point to the east coast it parallels 
the 24-in. crude oil line from Longview, 
Texas, on the same right-of-way. The ac- 
companying sketch shows its approxi- 
mate location traversing 9 states to the 
eastern terminal at Linden, New Jersey. 

The first problem was to receive prod- 
ucts from the different refineries in the 
Gulf Coast area around Texas City, Bay- 
town, Port Arthur, Lake Charles, and 
Beaumont. This entire area is considered 
the feeder system to the main line, which 
begins at Beaumont, Texas. 





*Williams was loaned by Gulf Oil Corporation 
to War Emergency Pipelines, Inc., for construc- 
tion of both 24-in. and 20-in. pipe lines. Subse- 
quently joined Pan American. 


iLL. 


FIG. 1. War Emergency Pipelines, Inc., 20-in. prod- 
ucts line, Beaumont, Texas, to Linden, New Jersey. 
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The LATTLE BIG ENCH 


By P. F. WILLIAMS, Chief Engineer 


The Baytown station is the first re- 
ceiving station and the terminus of de- 
liveries from 6 refineries in that area. 
Fifty-eight miles of 8-in. and 10-in. lines 
comprise this gathering system. 

A tank farm consisting of twelve 80,- 
000 bbl. tanks has been so constructed, 
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Contamination in han- 
dling different refined 
petroleum products was 
a big problem in design- 
ing 20-inch pipe line. 
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and tank lines so laid, that any one of 
the four products may be handled in its 
own separate line or tank. This was 
done by laying 4 filling lines in the tank 
farm, each cross manifolded so that any 
tank could be used for any product. 

Four suction lines were laid and these 
also are cross manifolded in order that 
suction can be taken from any tank into 
its own product line. 
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Pan American Pipe Line Company* 


A double-suction, single-stage centri- 
fugal pump having a head of 130 ft. and 
a capacity of 150,000 bbl. a day, has been 
provided in the tank farm to deliver into 
the suction of the main pump station 
where three single-stage centrifugal 
pumps in series discharge through a 16- 
in. line to Beaumont, 62 miles to the 
east of Baytown. 

The Beaumont tank farm and receiv- 
ing terminal is very similar in design to 
the one at Baytown, but consists of 
twenty 80,000 bbl. tanks. 

In addition to the 16-in. line into Beau 
mont from Baytown, six lines, 6, 8, and 
12 in., have been laid to receive products 
from refineries in the Beaumont, Port 
Arthur, and Lake Charles areas. 

Two double-suction centrifugal pumps 
have been installed at the Beaumont 
tank farm to deliver products into the 
suction of the first main line pumping 
unit, which is situated at the edge of the 
farm. 

Twenty-eight such pump stations are 
necessary between Beaumont and Lin- 
den to maintain capacity flow. 

Considerable study was given to lo- 
cation of the pump stations on the prop- 
érties in order to take advantage of the 
contours to obtain good drainage to the 
sump tanks and slop tanks from the sta- 
tion proper. 

The line drawing of a typical three- 
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.oe- WITH THE AID OF WORTHINGTON PUMPS 


Oil that comes up in Texas makes it possible for 
bombardiers to drop destruction squarely on Berlin. 
And all along the line—from petroleum field... 
to refinery ...to tank farms or shipping terminal 
... to bombers — many types of Worthington 
Centrifugal Pumps are on the job. 

And speaking of diversity, Worthington offers 
the broadest line of centrifugal pumps for petro- 
leum industries... the only complete line of chem- 
ical pumps for the corrosive services ...and the 
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world’s greatest wealth of pump application 
“know-how”. 

On the basis of the experience gained in solv- 
ing past and present pump engineering and ap- 
plication problems, Worthington is better pre- 
pared to provide the pump engineering required 
for the new processes ahead. Get in touch with 
our nearest District Office. Worthington Pump and 
Machinery Corporation, Centrifugal Pump Division, 
Harrison, New Jersey. 


BSENINO THE NAME 
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unit pump station, shown herewith (Fig. 

4) illustrates the relative position of the 

manifold piping, sump tanks, filters, 

pump house, and main line. This shows 

the care taken in the design of the piping 

to minimize contamination from dead 
ets. 

Products entering each pump station 
from the 20-in. main line flow through 
five horizontal “hay tanks” filled with 
excelsior for removal of sediment before 
it reaches the pumps. These filtering 
units are mounted over a concrete plat- 
form convenient for periodic replace- 
ment of the excelsior. 

Each station and each individual pump 
is provided with a bypass fitted with 
suitable check valves. 

The suction and discharge valves on 
each side of each pump are quarter turn, 
plug type, and are motor operated. 

The station throttle valve, which is 
air actuated, regulates station discharge 
pressure and also prevents the suction 
pressure from falling below 30 lb. Pres- 
sure switches shut down motors progres- 
sively, if pump case pressure rises to 
1000 lb., or line pressure is excessive, 
i.e., in the range of 850 to 1000 lb. Ther- 
mostatic switches also shut down motors 
if critical temperatures become exces- 
sive. 


FIG. 2. Right—Schematic 
diagram of distribution area. 


FIG. 3. Below—Baytown- 
Beaumont feeder system. 


GALVESTON BAY 


Pan-American © 
Republic Oil & Ref. Co “a 
Southport Ref. Co 1 


}TEXAS CITY 
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WILL SURGE HEADERS CUT 
YOUR GAS COMPRESSION COSTS? 


ae 


EASIER TO GET THE RIGHT COMPRESSOR 
RIGHTLY ENGINEERED FOR THE JOB 


This Worthington LTC-5, 600 hp. Angle 
Engine Compressor, equipped with surge 
headers, is part of Worthington's complete 
Angle line —9 sizes in LTC and LFC 
models, from 3 to 8 cyls., 150 to 1000 b.hp. 


.. ask a Worthington Engineer for help on getting 
more Compression per Dollar 


. 
Often substantial savings result when the pulsation, 
or surge, of each cylinder of an Angle Engine Com- 
pressor is samoothed out by installing large headers to 
receive each cylinder’s discharge. 


Surges are thus prevented from going into the 
discharge line, permitting use of a smaller line 
figured on a uniform velocity basis. Reduced vibra- 
tion minimizes wear, reduces stresses in materials 
and avoids risk of damaged equipment. In a number 
of cases, the surge drums have actually reduced the 
horsepower required for gas compression. 


Whether or not to install surge headers is only 


=e ~w 4 J (‘ 
AY 


rey | 
‘4 





one of many questions a Worthington Gas Engineer 
can help you solve ...to get the most for your 
compression dollar. He makes it worth your while 
to come first to Worthington for the right *‘Angle”’ 
for you. Worthington Pump and Machinery 
Corporation, Buffalo Compressor Division, 


Buffalo, New York. 


BEHIND THE WAME 
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Main line pump stations, spaced at 
approximately 50 mile intervals, consist 
of three single-stage centrifugal pumps, 
operating in series, each driven by a 
1250-hp. 3600-r.p.m. electric motor. Each 
pump delivers about 250-lb. differential 
pressure or a total station discharge pres- 
sure of about 780 lb. per sq. in. Elec- 
trical power is obtained from local utili- 
ties companies. , 

Drain and vent piping around and 
away from pumps has been arranged to 
eliminate excessive loss of products to 
the sump tanks, a large part of this 
product being taken directly back into 
the suction of the first pump. 

Drainage from the “hay tanks,” pump 
room floor, and scraper take-out box, 
gravitates through a water separator to 
the vertical steel sump tanks. 

Products are pumped from the sump 
tanks by a vertical type sump pump 
back into the main line, or to the burn 
pit. 

Each main line pumping unit is oper- 
ated by a single “start-stop” push button 
installation that automatically opens the 
suction valve, starts the motor, and opens 
the discharge valve in proper sequence. 
An electric control desk indicates to the 
operator which pumps are operating, the 
position of valves, the flow of oil, and 
the cause of any shutdown. 

Because of the war-time steel shortage, 
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SLOP TANK 


FIG. 4. Typical 3-unit pumping 
station for 20-in. products line. 








pump houses were constructed of wood- 
en framing, covered with 5%-in. fiber 
board. The inside of the building is cov- 
ered with ¥-in. transite, the outside with 
14-in. transite. Roofs have asbestos shin- 
gles. The pump and motor room are sep- 
arated by a firewall with a continuous 
glass sash at eye level. The contro] room 
is separated from both pump room and 
motor room by a firewall with plate glass 
windows for viewing both pump and mo- 
tor rooms. 

A teletype, telephone, and Morse code 
system provide a means of communica- 








File applieation to build line 


The American Light and Traction Company has filed application with 
the Federal Power Commission for permission to build 1085 miles of 
natural gas pipe line from near Guymon, Oklahoma, to Detroit, Michigan, 
and Toledo, Ohio. The line will be of 22-in. and 26-in. diam. and will cost 
approximately $51,500,000, company officials said. If permission for the 
line is granted, the company expects to begin actual construction by 
May 1, with completion scheduled for the end of the year. 
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tion between all stations and the dis- 
patcher. 

The eastern terminal of the line is near 
Linden, New Jersey, which is easily ac- 
cessible to the oil companies’ tank farms 
and loading docks in the entire Bayway 
area. Two 12-in. lines were laid for dis- 
tribution of products to these existing 
facilities. 

The pump station consists of one dou- 
ble-suction single-stage centrifugal pump 
having a 125 ft. head and two single- 
stage centrifugal pumps delivering 250- 
lb. differential pressure for increasing 
pressures through these delivery lines 
and is housed in the same building used 
by the 24-in. crude oil line. Seven 80,000 
bbl. tanks are used not as storage facili. 
ties, but for floating on the line, the prod- 
ucts being moved direct to facilities that 
can handle to the best possible advan- 
tage the petroleum products that are be- 
ing transported through the line. 

The “Little Big Inch” provides “ex- 
press service” of products from the Gulf 
Coast to the Atlantic Seaboard with no 
intermediate gathering or distributing 
branch lines throughout its entire length. 

kkk 
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theu he said to himoelf 


is just I symptom 


é Davia Lloyd George, the man 
‘ who turned the tide of World 
- War I, gives to postwar planners 
the secret behind that turn. 
In his ‘‘War Memoirs”’ he 
writes that when the war was 
handed to him at the end of 
1916 the fortunes of the Allies 
were at their lowest ebb. 
That is history . . . but what 
he found to be the cause and 
(‘the cure is as fresh as though 
/ written to guide the strategy of 
today’s business planners. Says 
he: 
: “Two failures on key ques- 
4 web tions had completely trans- 
formed the military position 
to our disadvantage. The first 
; é was the failure to realize that 
. this was a war of machinery 
. . and we had neglected to 
improve the Allied equip- 
ment.” 
7 , This proves he is a good busi- 
, ness man to make that discov- 
ery ... and a better man to 
r ACT before it is too late. 
. . Neglecting to improve equip- 
, ment, and production, and cost 
is the surest road to the valley 
of any business curve. 
. But for climbing out, and 
UP . « o/ 
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FIG. 1. Applying bell-hole welds on 20-in. tie-in line 
to the Big Inch near Phoenixville, Pennsylvania. 
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FIG. 2. Welding a section of the 24-in. pipe line on the 
Tennessee Gas and Transmission project in Louisiana. 


NATIONS WELDED PIPE LINE CONSTRUCTION 
DURING WAR YEARS TOTALS OVER 18,000 MILES 


By C. M. TAYLOR, Vice President, The Lincoln Electric Company 


Batts EvipENCE.of wide- 
spread acceptance of 
arc welding as standard practice for pipe 
line construction is conclusively shown 
by recently compiled figures, which re- 
veal that arc welded pipe line construc- 
tion during the last 3 wartime years in 
this country totals over 18,000 miles, or 
an average of 6061 miles per year. 

These figures are particularly sig- 
nificant in view of tightened rail and 
water transportation facilities during the 
last several months. During 1944, for 
example, the movement of petroleum and 
its products through new pipe lines to 
the east coast alone exceeded the volume 
moved by rail and more than doubled 
the volume transported by tanker vessels 
to that area. 

In analyzing reports of the year’s pipe 
line activities received from leading con- 
tractors throughout the country, it is 
found that the trend to the stove-pipe 
method of welding continues. In some 
instances, however, roll welding methods 
are effectively employed over stretches 
of flat terrain. 

_ In stove-pipe welding the plain end 
joint without liner is generally used with 
0.040 in. to 0.065 in. spacing at the joint 
for most effective weld penetration. In 
instances of gas line welding, a liner is 
used in combination with the plain end 
joint and with a spacing of ¥ in. to 3/16 
in. at the joints. 

ne joint at a time is position welded 
to the line by stove-pipe methods, thus 
making it possible to use a minimum 
number of crewmen under one super- 
visor, and a minimum of equipment. Aft- 


er aligning and tack welding the joint, 
during which the pipe is usually held in 
place by a line-up clamp, two welders 
frequently work simultaneously, one on 
each side of the joint, applying the bead 
downhand from the top as shown in the 
construction views (Figs. 1 and 2). 
Stove-piping, which was the highly 
preferred welding technique even before 
the use of larger diameter pipe came 





SITET: 


Stove-pipe method of 
welding continues as 
trend in construction 
of pipe lines—widely 
used on large sizes. 





into prominence, is now being extensive- 
ly used on the larger sized pipe up to 26 
in. diam. 

The method is also used extensively 
for gas lines, the plain end joint being 
fused together with a liner because this 
has been found most economical. Re- 
sistance to the flow of gas caused by the 
liner is negligible. Ordinarily, liners are 
2 in. in width and two welding beads are 
required. 7 

The recommended amperage and volt- 
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age for various sizes of electrode follows: 
Position Size rod Amperage Voltage 
welding 1/8 in. 100-150 25-40 
5/32 in. 125-200 25-40 
3/16 in. 125-200 25-40 
Roll Size rod Amperage Voltage 
welding 1/8 in. 100-150 30-40 
5/32 in. 125-200 30-40 
3/16 in. 150-225 30-40 
7/32 in. 175-300 30-40 
1/4 in. 200-325 30-40 
5/16 in. 250-400 30-40 
3/8 in. 350-500 30-40 
The following excerpt, which deals 
with bell-hole or tie-in welding proced- 
ures, is taken from specifications gen- 
erally followed by leading contractors 
and is a typical sample of prevailing 
specifications for arc welding oil or gas 
pipe lines: 
> Bell-hole or tie-in welding. Three 
beads or more shall be used in making 
tie-in welds. Each bead shall be cleaned 
of all scale, slag, dirt, etc., prior to the 
application of each succeeding bead. The 
dimensions of the completed weld shall 
be the same as for rolling welds. The 
point of starting shall be acceptable to 
the field inspector. Tie-in welds are to be 
free from pin-holes, non-metallic inclu- 
sions, etc., and in case of defects, the 
inspector shall have the right to require 
more beads. 
> Weld characteristics. The intent end 
purpose of these specifications is to 
make possible a 100 per cent weld as to 
strength, ductility, fusion, and penetra- 
(Continued on Page 146) 
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H: KNOWS WHAT simplicity of mechanism has to do with easy maintenance ...and 
with the amount of attention an orifice or flow meter requires. 





There’s only one moving part between the mercury surface and the chart record. 
Quick cleaning is effected without interfering with adjustment. 


Adjustments are made easily without interfering with any of the working parts...and 
using only ordinary tools. 


With fewer operating parts there’s less to wear. Less to get out of adjustment. It’s a 
more dependable mechanical meter from the standpoint of sustained accuracy... 


These are some of the advantages which distinguish Amenican orifice instruments in 
operation. 


That is why, also, such reliance is placed upon Amenicaw instruments for service in 
temote parts of the globe, where skilled maintenance is difficult. 


And in American Ironcase meters too... 
the same emphasis has been placed upon 
design and construction to lessen wear of 
operating parts. 

Consider what these features mean in 
terms of return on your investment, accurate 
uninterrupted meter service, and reduced up- 
keep cost... Full bellows diaphragms... Pro- 
vision for correct lubrication of bearings... 
The one-piece body with table, partition, out- 
let channel and diaphragm channel, all cast 
as one unit. (The avoidance of gaskets be- 
tween parts makes internal leakage impos- 
sible.) 

In every detail of construction, including 
the development of special bearing metals, 
the Ironcase meter gives you the benefit 





of cumulative experience in measurement Shown above is the Amemican 500-B Ironcase 
engineering. equipped with our Base Pressure Index. The latter 
ecciitiatia leniiinisiiin caine « complete &ives a lotalized reading of the quantity of gas which 


passes through the meter in cubic feet (at the base 
pressure). Each cubic foot ( at line pressure) is multi- 
plied automatically by the factor for line pressure. 


range of sizes and pressures. 


It is equipped with a supplementary counter in the 
rear which gives a reading of the actual volume at line 
pressure. This is required when this index is used with 
a Volume and Pressure Gage, which gives a permanent 
chart record of rate of flow and pressure. 
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(Continued from Page 143) 
tion for the entire circumference of the 
weld, including the points at which the 
tacks occur. 

The tensile strength of the weld shall 
not be less than the minimum tensile 
strength guaranteed on the pipe. This 
minimum tensile strength shall be deter- 
mined in the field with a portable ten- 
sile testing machine. 

The ductility of penetration of the 
weld shall be such that coupons cut from 
the weld in the field will withstand a 
bend test of at least 90 deg. in either 


direction without fracture. The coupons & 


used for bending shall have the re- 


FIG. 3. Right—Valve sections 
being welded into the 20-in. 
pipe at a bend in the line. 
FIG. 4. Below—Tractor lining up 
the Big Inch tie-in at site of bend. 


inforcement removed so that the coupon 
will have the same thickness throughout 
its entire length; also a notch shall be 
ground or cut into both edges of the weld 
so that the bend will be completely on 
the weld. 

In conducting these bend tests, the 
specimens will be placed in a bending 
apparatus and bent around a pin of % 
in. diam. The peneration shall not be 
less than the original thickness of the 
pipe wall. 


>» Competent workmen. The contractor 
shall use only competent and skilled 





‘workmen for welding and all work shall 


be completed in a workmanlike manner 
to the satisfaction of the inspector. 
Should any welder perform work that is 
not satisfactory to the inspector, such 
workman shall be immediately released 
by the contractor. Before being allowed 
to weld on the line, each welder is to 
pass a satisfactory welding test to assure 
the inspector that he is competent. 

>» Testing and stenciling welds. The in- 
spector shall stencil each weld with the 
welder’s number for the purposes of fu- 
ture identification. Girth welds shall be 





QUOTS 





‘Under the provisions of the Surplus Property Act of 1944 these (pipe 
lines built for emergency) lines may be leased for a term of not more than 
five years, but they cannot be sold without the approval of Congress. Con- 
sideration will be given. ..to the future need for these pipe lines for 
national defense and security reasons. The presently unpredictable course 
of future events .. . will exercise a great influence on their ultimate dis- 
position. It may be anticipated, therefore, that much public discussion 
will be required before it can be determined how these lines are .to be 
used in the future.’"——-Sam G. Spal, The Interstate Commerce Commission. 
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FIG. 5. A complicated section of 20- 
in. pipe tie-ins for the extended lines. 


cut out of the line under the direction of 
the company’s inspector from which cou- 
pons shall be cut for tensile or bending 
tests. As many coupons shall be cut from 
any weld as it is deemed necessary. The 
contractor shall cut out test welds at no 
expense to the company. The company 
agrees to pay for each weld so cut out on 
the basis of the contract price per weld. 
All welds found to be defective shall be 
cut free of any charge whatsoever to the 
company. The company reserves the 
right to select welds whenever the occa- 
sion demands for the purpose of testing. 
> Head welding. Normally, five joints of 
pipe shall be welded into one continuous 
length or section. Welds so made shall 
be known as the rolling weld method. 

> General clauses. The welding contrac- 
tor is to provide a suitable number of 
dollies for welding the pipe, the normal 
length being in 5-joint sections. In case 
of windy weather suitable wind guards 
shall be provided to protect the work. 
Welding shall not be carried on when in 
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P i. UTHORITIES differ as to the major cause of cylinder wear. But all are | 





lines. » in agreement that the cost of cylinder wear together with the expense 

of cylinder and ring replacements in industrial size Diesels, constitute the 
_< major expense item on the maintenance sheet. Assuredly many variables 
ending enter the picture, but there is one thing certain—if piston rings could be 
The dispensed with, little wear would occur. It is apparent then, that the 
; at no ; piston rings to use are rings specially engineered to minimize wear. COOK 
ny a : has specialized in this all important phase of piston ring development for | 
= over 20 years, with the result that COOK'S GRAPHITIC IRON Piston Rings | 
to the come as near to being frictionless qs rings can be. If you do not have the 
ons full story of COOK’S GRAPHITIC IRON, write for special bulletin, but 
esting. better still—to reduce the rate of cylinder wear in your engine, on your 
— next requisition, instruct your buyer to order COOK’S GRAPHITIC IRON | 
, shall Piston Rings. If you need help do not hesitate to call on COOK'S engineers. | 
a | 
ber of 
~ C. LEE COOK MANUFACTURING CO. incorrorateo = | 
uards LOUISVILLE, KY. 
work. 
hen in BALTIMORE * BOSTON © CHICAGO ° CLEVELAND * HOUSTON * LOS ANGELES © MOBILE * NEW ORLEANS * NEW YORK * SAN FRANCISCO « TULSA | 
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the judgment of the company inspector 
the weather is unfit. If any pipe shall be 
burned during the welding, the burned 
portion shall] be cut out and the joint re- 
welded, the expense of which, including 
pipe cut out, additional material used, 
tc., shall be borne by the contractor. 
All welding equipment shall be main- 
tained in first-class condition and shall 
be subject to the approval or rejection of 
the company at all times. The use of 
mitred welds will not be permitted. 

The pipe ends shall be beveled at an 
angle of not less than 30 deg. with’ the 
vertical making the included angle 60 
deg. This angle will be subject to change. 
if necessary, to improve the welding. 

Should laminations or split ends de- 
velop in the pipe during the process of 
welding, the full joints containing these 
said defects shall be removed from the 
line and they are not to be used later in 
the main line construction, and the re- 
moval of defective joints shall be done 
at no added expense to the company. 

On the initial bead, the maximum size 
rod for the minimum spacing shall be 
used at all times. 


> Defective welds. Welds cut out by the 
company’s inspector as being defective 
quality or improperly made will not be 
paid for by the company. 


> Miscellaneous. Various views of the 
tie-in operations of the “Big Inch” line 
at Phoenixville, Pennsylvania, are shown 
in Figs. 3 to 7. inclusive. This project 
involved the welding of two 20-in. lines 
tied into the 24-in. line. One 20-in. line 
extended from Phoenixville to Philadel- 
phia and the other line to New York. 
Typical of the oil pipe line jobs laid 
during the last year, but by no means 
the largest, was that for the Sun Pipe 
Line Company from the Seeligson pool 


in Jim Wells County, Texas, to Sullivan’ 


pool in Brooks County. This was an 8-in. 
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x to 30, ‘Pplying ali ™ 
; Hle-in lin nn men nt fix 
ne ft ure 
° Big Inch, 
line stretching over fairly flat prairie. 
Figs. 8 to 14, inclusive, show various given in this article were supplied by 


views of the work on this project in 
which the most advanced welding tech- 
nique and modern equipment were used. 

In general, contractors have found that 
great efficiency is effected by using mod- 
ern welding techniques and equipment 
for pipe line construction that have prov- 
ed highly successful over the last few 
years of intense activity in the industry. 

Photographs and much of the data 


FIG. 8. Ditcher in operation 
on Texas pipeline project. 


leading contractors, including Allied 
Welding and Engineering Company, H. 
C. Price Company, Ray L. Smith Con- 
struction Company, Bechtel, Dempsey. 
Price Pipe Line Construction Corpora- 
tion, I. C. Little, Sharman and Allen, 
Midwestern Engineers, O. C. Whitaker 
Company, Jones and Brooks, Williams 
Brothers, Oklahoma Contracting Com- 
pany, Sheehan Pipeline Construction, J. 
W. France and Company, Morrison Con- 
struction Company, C. S. Foreman, East- 
ern Construction Company, Pacific Pipe- 
line Construction Company, N. A. Saigh 
and Company, Anderson Brothers, C. W 
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Let This “X-Ray” 
Give You the Inside St 
of Valve Values 





ITERALLY hundreds of valve users—en- 

gineers, superintendents, maintenance men, 

purchasing agents—have exclaimed on seeing 
it, “Where has this valve been all my life?” 

For this “X-Ray” shows you the inside story 
of the Darling Valve—the unique gate valve with 
the fully revolving double discs and parallel 
seats. It shows why Darling’s unique design 
permits the gate to adapt itself to out-of-line 
positions of the valve seats; caused by line strains, 








DARLING VALVE 


ND et Ep eeieee dasa seselenrenen 
& MANUFACTURING co. oo cas ncpneuintiaipaiabee 
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high temperatures and pressures which distort 
the body of any valve. 

Seeing this demonstration, you quickly visual- 
ize just why the Darling Valve gives you (1) 
tighter closing, (2) easier operation, and (3) 
longer life. 

So let the Darling man X-Ray Valve Values for 
you when he calls. To bring him immediately, if 
you'vea valve problem right now, just 
drop us a line, or wire, or phone us. 








ce aa aaa aa aa a see 


Darling Valve & Mfg. Co., Dept. L, Williamsport, Pa. 


Gentlemen: I want to know more about Darling 
alves. Please send your Catalog. 
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Pipe Line 
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Sternberg, and J. R. Horrigan. 
Information on pipe line’construction 
for the last year was also obtained from 
principal pipe line operators including 
Gulf Refining Company, Magnolia Pipe 
Line Company, Sun Pipe Line Company, 
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cially treated 


Sinclair Pipe Line Company, Shell Pipe 
Line Corporation, British American Oil 
Company, Ltd., Great Lakes Pipe Line 
Company, Sunflower Ordnance Works, 
Simrall Pipe Line Company, Detroit 
Southern Pipe Line Company, Ohio Oil 


Portion of qe’, ine: Note 





iling in the ditch over a stretch of 
per-wrap 


line in ditch in foreground. 


Company, Union Gas System, Inc., Birm- 
ingham Gas Company, United Gas Pipe 
Line Company, El Paso Natural Gas 
Company, Tennessee Gas and Transmis- 
sion Company, and other concerns 

this type. kan 
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GOLETA PIPE LINE MEET 
DEMAND OF WAR INDUSTRY 


By BARNEY LAULHERE, Pacific Pipeline Construction Company 


| EXCLUSIVE | SEVERAL innovations 
in pipe -line con- 
struction facilitated the laying of a re- 
cently completed line from La Goleta dry 
gas field to Los Angeles. The project 
was a joint venture of the Southern Cali- 
fornia Gas Company, the Southern Coun- 
ties Gas Company, and the Pacific Light- 
ing Corporation. As completed it pro- 
vides for an increase of 164,000,000 cu. 
ft. of gas per day for peak day use by 
customers in essential industries in the 
Los Angeles area. The work included the 
drilling of additional wells in the dry 
gas-reservoir field of La Goleta, the lay- 
ing of two sizes of pipe lines, the con- 
struction of a dehydration plant, and the 
increase of compressor facilities. 


The pipe line is approximately 90 
miles in length and consists of 36 miles 
of 16-in. line from Goleta to the Ventura 
compressor station and 54 miles of 18-in. 
line from Ventura to Haskell Avenue 
station, which is situated on the north- 
western edge of Los Angeles. A 22-in. 
line, 12 miles in length, is now being con- 
structed from Haskell to the Hollywood 
station of Southern California Gas Com- 
pany to facilitate further the distribu- 
tion of this gas. (See accompanying 
map.) The 16-in. line from La Goleta to 


Span across ravine northwest of 
Ventura. Hold-back lines and 
towers are not yet removed. 
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Ventura was constructed for Southern 
Counties Gas Company and the 18-in. 
line from Ventura to Los Angeles for 
Southern California Gas Company. The 
work was done by the Pacific Pipeline 
Construction Company and the Pacific 
Crane and Rigging Company. 


> Construction of linc. Planning and 
engineering for the construction of the 
pipe line were handled by an engineer- 
ing committee representing the two gas 
companies, the construction work for the 
Southern California Gas Company be- 
ing under the direction of H. P. George, 
manager of production and transporta- 
tion, and that for the Southern Counties 
Gas Company under the direction of 
Fred A. Hough, executive engineer. The 
physical features of the land through 
which the pipe was laid offered a variety 
of problems. These included mountains, 
canyons, rivers, highways, and city 
streets. In the mountain sections the 
right-of-way often involved building ac- 
cess roads and making side-hill cuts. 

The line was arc welded throughout 
and was buried except where it crossed 
canyons; in one place solid rock had 
to be excavated for approximately one 
mile. On most sections of the line the 
trench was excavated to a depth of ap- 
proximately 4 ft. and had an average 
width of 28 in. The solid rock excava- 
tion was encvuntered near Somis and 
this mile section was drilled and shot. 

In Santa Barbara the soil was sandy 
and inclined to cave. Along the ocean 
front the trench was dug with a ditching 
machine and then the sections that caved 
were cleaned out with truck cranes. A 
sufficient number of sidebooms for lay- 
ing this length of large diameter pipe 
was not available so the contractor fabri- 
cated 9 sidebooms from 5-in. drill pipe 
and installed them on tractors with pow- 
er take-offs. 

The stove-pipe method of welding the 
40-ft. joints was employed, the pipe be- 
ing laid by truck cranes or sideboom 
tractors on two 4 in. by 6 in. skids. Two 
welders with the line-up crew ran the 

(Continued on Page 159) 
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(Continued from Page 153) 
frst pass and the other welders followed 
to finish the weld by running two or 
three more passes. 

Both the use of a bending machine and 
the wrinkle-bend welding method’ were 
employed for bending the pipe. The 
bending machine consisted of a bending 
table with a winch and bending shoe, the 
bending shoe supporting the pipe so it 
could be bent cold. 

All pipe was wrapped and coated, 
some in the field and some in the yard. 
The equipment used for field operations 
consisted first of a cleaning and priming 
machine to remove mill scale and dirt 
and to apply a primer. Following this 
was a second machine, which applied 
hot enamel and 12-in. felt wrapping. 

The coating and wrapping machine 
used to treat the pipe at the stock pile 
was designed and built by the contrac- 
tor. It was of the lathe type and capable 
of handling pipe of any diameter from 
3 in. to 30 in. It was first set up with a 





Backfilling operation 
along highways and 
method of spanning 
canyons are among 
interesting construc- 


tion features of job. 





jib crane to handle the 16-in. pipe at a 
yard situated in Santa Barbara. When 
this pipe was finished the machine was 
moved to a yard farther east along the 
line and set to coating and wrapping 18- 
in. pipe. 

Backfilling opefations in the \moun- 
tains and in the open areas were com- 
paratively simple but along the highways 
the State Highway Department required 
that backfill be. airtamped in layers ap- 
proximately 4 in. thick, This would re- 
quire a large crew, which was not avail- 
able because of the labor shortage. The 
contractor solved the ptoblem by con- 
structing two special sheepsfoot tampers, 
which compacted the soil to. 160 lb. per 


sq. in. and, upon testing, met the ap- - 


' proval of the highway department. These 

ices were made by welding sheep- 
feet on a cylinder 24 in. wide by 66 in. 
in diameter, the completed cylinder 
weighing 2 tons. On each tamper there 
were 120 sheepsfeetespaced 9 in. on cen- 
ters and so placed that every square inch 
of the trench bottom was compacted as 
the tamper rolled along the trench. The 
tamper was moved by a sideboom with 
special bridle attachment. 


> Spanning canyons. Of particular in- 
terest was the use of catenary spans to 
carry the line across canyons. By this 
method of construction the pipe extends 
from one wall of the canyon to the other 
with no cable or any other external sup- 
port. There are ten of these catenary 


spans across canyons ranging in width 
from 187 ft. to 430 ft. At the longest 
span the lowest point of the pipe is 150 
ft. above the canyon floor. The stresses 
on the catenary type of span are less 
than with the beam type hitherto com- 
monly used and from the engineering 
standpoint the catenary span is more 
conservative and permits the use of long- 
er spans. 

The anchors for the catenary spans 
consist only of the buried pipe at the 
bank of the canyon. The transition from 
the horizontal pipe at the face of the 
wall to the catenary suspension was 
made with pre-bent sections of pipe. The 
pipe across the canyon was allowed to 





sag and assume the approximate form 
of a catenary curve. Before installing the 
span the pipe at each bank was first laid 
and buried. 

The procedure followed in construct- 
ing the span was first to weld a string of 
pipe of proper length to extend from one 
anchor to the other. This string was 
then pulled across the canyon by means 
of a cable attached to the pipe at ap- 
proximately 75 ft. from the forward end. 
The pulling cable passed over sheaves in 
a 25-ft. tower set up temporarily on the 
opposite bank. 

A hold-back cable passing through 
sheaves in a similar tower on the near 

(Continued on Page 162) 


Pulling a 16-in. pipe line across a ravine. 
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This segmental ring, of K & M 

Bakelite, finished to exact 
face thickness for perfect 
compressor operation, is 
typical of the precision 
craftsmanship of Maloney 
products. 


There is only one right size ring for your compressor, and 
you get that size from Maloney—exactly and quickly. 
Maloney was a pioneer in the production of plastic rings, 
rod packing and gears. We have made more of them. 
Our equipment is modern. Gur workmen are skilled. 
Our inspection system ‘s exacting. Our products have 
proved themselves ali over the world. They’re resilient, | 
long wearing accurately made to your specifications. 
Remember Maloney for precision in plastics. | 


Typical of Maloney superiority in 
design is this filleted step-joint in 
K & M Bakelite Segmental rings 
which makes a stronger, stiffe' 
step-joint. 
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YOU GET ALL 
ESE ADVANTAGES 


KeM 


BAKELITE 


irst of all, K & M Bakelite in rings and rod packing 
sinates scoring of liners and rods. You save shut- 
ns—save the costly replacement of liners—the 
Jacement of rods—re-matching (or replacement) of 


tons due to groove-wear. 


wond, K & M Bakelite saves lubrication costs. You 
ed nothing but ordinary engine oil, and very little 
that, to lubricate K & M Bakelite Rod Packing, 
m the failure of your lubricators will not affect 


eady performance. 


hird, K & M Bakelite will not pit, corrode, soften or 
den with age or use. It is a sturdy, dependable 
material, engineered by Maloney through consultation 
ith the engineers of compressor and pump manu- 
urers to do the job better—to fit your needs exactly. 


THAT‘S OUR MEAT! 


four call or telegram to Maloney gets instant action. 


¢ know what you're up against, and we get the parts 


your hands as quickly as precision manufacturing 


ind expedited transportation can operate—often within 


hours after your order comes in. Call on us next time 


Jou’re in a hurry. 


7 


PRECISION IN PLASTICS AND METALS“ 


2301 PRAIRIE AVE. 


.° 


a 


PHONE CHARTER 4-6961 
HOUSTON 1, TEXAS 








All K & M Segmental Bake- 
lite Rings are surface- 
ground to exact tolerances 
and finish and all segments 
in K & M Segmental Rings 
are interchangeable. 





K & M Bakelite Piston Rings 
are saving liners and ring 
expense in countless in- 
stallations — handling gas- 
oline, water, kerosene, 
butane and other refinery 
liquids and vapors. Made 
with either step cut or an- 
gle joints — and a “special” 
size is no problem. 


K & M Bakelite Gears and 
Pinions are strong as 
bronze, silent as rawhide; 
stand up against grit and 
chemicals; operate in oil 
and water, or without lub- 
rication of any kind — often 
outlast cast iron or bronze. 









K & M Bakelite Rod Pack- 
ing is the perfect non-scor- 
ing packing ring set-up for 
gas compressor rods. Three 
different types of Bakelite, 
each having its own func- 
tions, provide long, low- 
cost operation. 





Pipe Line 

(Continued from Page 159) 
bank was attached to the rear of the pipe 
string, between 75 and 100 ft. from the 
end. Support for the pipe was provided 
at this tower as the string was being 
pulled across the canyon. When the 
string reached position across the can- 
yon it was supported by the pulling ca- 
ble and hold-back cable until the ends 
were welded to the buried ends of the 
line at each bank. The span was then 
allowed to sag into its position. 

The minimum radius of curvature 
taken by the spans was found to be ap- 
proximately 800 ft. The bending stresses 
introduced by this curvature were elimi- 
nated after the span was installed by 
heating bands around the upper three- 
quarters of the circumference of the 
pipe. These bands were approximately 
7 in. wide and were made at 20-ft. in- 
tervals. The pipe buckled outward slight- 
ly at each band thus heated and formed 
a so-called “hot wrinkle” such as those 
sometimes used for bending. Stress cal- 
culations were made when designing the 
spans, and strain gage readings taken 
at periods during construction and while 
subjected to hydrostatic tests of 1500 
lb. per sq. in. confirmed the calculations. 


> River crossing. At the Santa Clara 
River two 14-in. lines were laid instead 
of crossing the bed with the 18-in. line. 
These were approximately 5400 ft. in 
length and were placed 10 ft. apart, be- 
ing connected to each end of the main 
line by manifolds. Although the Santa 
Clara River at low water is less than 
100 ft. in width and usually less than one 
in depth during the dry season, in the 
rainy season it is frequently more than 
a mile wide and sometimes overflows its 
banks. During completion last Novem- 
(Continued on Page 166) 








Above—Sheepsfoot tamper mounted on side arm tractor 
used in backfilling along state highway. Below—Pipe 
coating and painting machine in operation on 18-in. line. 
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(Continued from Page 162) 
ber the river carried between 30 and 50 
sec.-ft. of water and the depth encounter- 
ed in excavating reached as high as 25 
ft. The location selected for the cross- 
ing took advantage of a high promontory 
of solid ground on the southeasterly 
* bank and thus secured protection for 
the site. 

In crossing the river the pipe was 
welded as the trench was excavated and 
then placed in the trench by cranes 
equipped with slings. When the com- 
pleted line reached the active stream bed 
a channel was made to divert the water 
over the section of pipe that had been 
laid and covered. The sides of the trench 
were sloped approximately 11% to 1 and 
the material excavated on this part of 
the work approximated 150,000 cu. yd. 


> Cleaning and protection of line. The 
interior of the pipe was cleaned by swab- 
bing the joints before they were placed 
on the skids and lined up. Caps were 
placed over the ends to prevent entrance 
of dirt and small animals. Upon final 
completion of the line final cleaning and 
finishing was done with the aid of tempo- 
rary blowout stacks placed at various 
points ranging from 9 to 25 miles apart. 
Steel grit was then blown through the 
line at high velocity by gas under a pres- 
sure of 400 lb. per sq. in. By this treat- 
ment the dirt and grit was forced out the 
blowout stacks. Fire fighting apparatus 
was stationed at the blowout points dur- 
ing this procedure since there was the 
possibility of sparks igniting the gas 
upon its contact with the oxygen in the 
alr. 
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Internal corrosion of the pipe is re- 
duced to a minimum by the dehydration 
equipment which was installed at the 
intake. This removes any water from the 
gas before it enters the line. 

Deterioration by electrolysis is pre- 
vented by cathodic protection, which 
neutralizes ground currents. Equipment 
for this purpose was installed by the 
two gas companies. 


> La Goleta field. The dry gas field sup- 
plying the line is being used by Pacific 
Lighting Corporation as a reservoir for 
gas from other fields. For several years 
the company has augmented the natural 
gas supply of the field by storage of large 
volumes of.gas taken from other fields 
during periods when it is not needed 
and has injected this gas into the sands 
under pressure. 

In order to increase the withdrawal 
rate of gas and thus meet the require- 
ments of the new line, two additional 
wells were drilled as part of the project. 
These wells did not penetrate a new gas 
zone but were completed in the sands 
already being produced. - 

The first well drilled under the project 
is indicative of the operations. In this 
well a 1334-in. water string was set at 
505 ft., 85¢-in. casing at 4140 ft. and 
65%-in. liner from 4104 ft. to 4509 ft., the 
liner being perforated for 243 ft. Pro- 
duction is through the casing but 2-in. 
tubing was hung to 4489 ft. for cleaning 
purposes. After cleaning up, production 
through the tubing was at the rate of 
12,900,000 cu. ft. per day and through 
the casing at the rate of 145,000,000 cu. 
ft. per day. In producing a maximum 





Wrapping machine in operation 
on 18-in. pipe ax Moorpark pipe 
yard. Part of the line was coated 
and wrapped in yard, part in field. 


rate through the casing the pressure 
drop at the wellhead was only 300 b. 
per sq. in. When shut in after testing the 
casinghead pressure was 1750 Ib. per 
sq. in. 

Part of the new pipe line will be used 
for transportation of gas to the field 
from other sources when it is not in 
service carrying gas to the Los Angeles 
area during peak periods. 
> Plant expansion. Part of the project 
was the construction of a pressure limit: 
ing station at the Somis plant of the Pa- 
cific Lighting Corporation. This station 
was designed to operate at a maximum 
pressure of 785 lb. per sq. in. on the sec- 
tion of the litte between Somis and Ven- 
tura and to limit the downstream pres 
sure to 650 Ib. per sq. in. 

In,addition to the construction of the 
dehydrating plant at the La Goleta end 
of the line the compressor capacity for 
injection of gas into the reservoir was 
increased by the installation of three 
new 600 hp. compressors. At the Ven- 
tura compressor station of Southern 
Counties Gas Company new compression 
cylinders were installed on gas-operate 
engines. A meter and regulator station 
at Haskell Avenue, terminus of the 18 
in. line, was built under separate con 
tract by The Fluor Corporation, Ltd. At 
this station the pressure of the gas }s 
reduced for release into the city distribu- 
tion mains. xx 
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Interior of pumphouse showing the 200-hp. gas- 
gasoline engines that drive the loading pumps. 


P 615.93 


LOADING TERMINAL EMBODIES NEW FEATURES 


By FRANK H. LOVE, Managing Editor 


| EXCLUSIVE | Durinc these times 
of accelerated move- 
ment of petroleum products every avail- 
able means of transportation is required 
to place the vast volume of manufactured 
fuels at locations where they can be used 
most effectively in the war program and 
for essential industries. One such vital 
means of transportation is by tanker and 
barge. To load these ocean-going vessels 
efficiently and rapidly a terminal has 
been constructed at Freeport, Texas, to 
handle products from the Old Ocean Re- 
finery of the J. S. Abercrombie Company 
and Harrison Oil Company. The ter- 
minal is on the Old Brazos River within 
approximately 8000 ft. of. the entrance 
into the Gulf of Mexico and embodies 
several unusual features that merit de- 
scription. 

Petroleum products are pumped to 
the terminal from the refinery in the Old 
Ocean field, a distance of 32 miles, 


through two pipe lines. One line, of 
5 9/16 in. diam., is for aviation gasoline; 
the other, of 44% in. diam., is for motor 
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Installation at Freeport, 
Texas, loads ocean-go- 
ing vessels with prod- 
ucts received from the 
refinery at Old Ocean. 
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gasoline and diesel or furnace oil. 
Products are moved through the lines 
by two pumping units, each unit con- 
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sisting of two centrifugal pumps and 
two 200-hp. gas-gasoline engines, in this 
instance using gas as fuel. The units, 
which operate at 650 to 1000-lb. pressure, 
are so installed that they can be oper- 
ated separately or in parallel. 

The tankage at the terminal into 
which the lines discharge consists of 
four tanks having a capacity of 100,000 
bbl. each and one having a capacity of 
30,000 bbl. One of the 100,000-bbl. tanks 
has a cone roof and is used for furnace 
oil or diesel oil. The other three 100,000- 
bbl. tanks are of the floating roof type; 
two being used for 100-octane aviation 
gasoline and one for motor gasoline. The 
30,000-bbl. tank is used for bunker C 
fuel storage. Due to the unconsolidated 
nature of the soil and to the proximity of 
the water table to the surface, tanks, as 
well as buildings, are supported on pil- 
ing. Tank foundations are concrete slabs 
supported by 40-ft. piling driven on 4-ft. 
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WORLD'S LONGEST PIPELINE — Part of a 2000-mile 
line from India to China. Laid through some of the worst 
terrain in all the world, this line is subjected to every 
imaginable strain . . . It is coupled by Victaulic. 


The terrific job of “fueling” our armies 


wy overseas does not end when the tankers 


unload at the ports. Too little known 

is the amazing story of the thousands of miles of 
Army pipelines that are laid at top-speed, 

often under fire — and must be able to withstand 
extreme strains of terrain and battle conditions. 
Millions of Victaulic couplings have been 
used on these Army pipelines — for these 

two special reasons .. . their speed and ease 

of assembly .. . their ability to provide a 
flexible, leak-tight joint, and to go on providing 


it under even the worst conditions. 








THROUGH JUNGLE RIVERS the fast-working 775th Army En- 


gineers lay part of the 2000-mile vital pipeline. Despite the 
constant pressure of powerful river currents Victaulic couplings 
insure lock-tight, leak-proof joints. 





SO THAT YOU can find out more about these Couplings, get the color- 


illustrated Victaulic Catalog and Engineering Manual. No obligation 


— simply drop us a line on your company letterhead. Write to: 
VICTAULIC COMPANY OF AMERICA, 30 Rockefeller Plaza, New York 


Reg. U.S. Pat. Of. 


20, N. Y. Other Victaulic offices — Victaulic Inc., 727 West 7th St., SELF-ALIGNING PIPE COUPLINGS 


Los Angeles 14, Cal.; Victaulic Co. of Canada, Ltd., 200 Bay St., Toronto. AND FULL-FLOW FITTINGS 


OIL MINING MARINE 


MUNICIPAL INDUSTRIAL 


Copyright 1945 Victavlic Co. of America 




















Pipe Line 
enters. Buildings do not require such 
close spacing of piling. 

The loading pump set-up is somewhat 

unusual for terminal installations. For 
this service deepwell type vertical cen- 
trifugal pumps are used. These are in- 
stalled outdoors on each side of the 
pumphouse, seven on one side and eight 
on the other, with the suction ends be- 
low ground in concrete pits and the 
power ends above ground. This consti- 
utes a new use for this type pump and 
has substantially improved suction con- 
ditions. The 200-hp. gas-gasoline engines 
that drive the pumps are inside a brick 
pumphouse and power the pumps 
through gear heads having a ratio of 2 
to 1. Customarily the pumps are operated 
at 750-800 r.p.m. At this speed each 
pump delivers 1800-1900 gal. of fluid per 
minute. The engines, in this instance, 
use gasoline for fuel. 

From the storage tanks 24-in. suction 
lines connect into 24-in. headers, the lat- 
ter being in concrete pits that measure 
90 ft. long by 12 ft. wide by 12 ft. deep. 
The loading pumps take suction from 
these headers and discharge to the dock 
through two 14-in. lines. At. the dock 
each discharge line has four 10-in. spots 
with a 10-in. swivel joint on each spot. 
Two heavy-duty wooden hose booms are 
also a part of the dock equipment. 

As protection against fire an up-to- 
date foamite system has been installed. 
A brick building houses the mixing hop- 
pers and sea water is used to mix with 
the foamite powder. The sea water in- 
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Foamite mix- 
ing hoppers. 


Steam plant 
consisting 

of two 125- 
hp. oil field 
type boilers. 
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ONLY 3 PARTS 


for Quick Installation 


GASKET—TWO HOUSING HALVES 
BOLTS to Hold Them Together 


With Rolagrips, oil lines can be laid on the 
ground, under ground or in the water with 
assurance of leakproof connections. These 
simple, positive couplings not only are 
adaptable to the kind of line but also to 
the kind of pipe! Any plain end pipe is 
satisfactory, new or used. Since threading, 
grooving or flanging are eliminated, lighter 
weight pipe can be utilized. The gasket is 
simply stretched over the two pipe ends, 
centered over the joint and the halves of 
the housing bolted together without need 
of special tools or skilled workmen. 


100% RECLAIMABLE 


In some uses, the pipe itself may 
wear through completely and have 
to be renewed frequently, but it is 
not rama to renew Rolagri 
Couplings. They are completely sal- 
vaged and used on one job after 
another. These factors, in addition 
to flexibility and shock-resistance, 
és combine to make them ideal fortem- 
oe... porary as well as permanent lines. 


GUSTIN-BACON MFG. COMPANY 


_ KANSAS CITY 7, MISSOURI 
NEW YORK CHICAGO PHILADELPHIA HOUSTON SAN FRANCISCO TULSA FORT WORTH 
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Above—Pumphouse in foreground and building that houses foamite system in immediate 
background. Below—A part of the deep well type vertical centrifugal loading pumps. 
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Wherever you require the maximum in perform- 
ance On a Minimum of ground area, the FLUOR 
Counter-Flow Induced Draft Cooling Tower is 
the answer. Not only does it provide more cooling 
per square foot of base area...it makes possible 
a substantial reduction in the amount of concrete, 
reinforcing steel, other materials and labor since 
the basin required is also smaller. 


_ The Fluor CFN Cooling Tower more nearly 
approaches the optimum efficiency of true coun- 
ter-flow heat transfer. Due to new design water 
break-up is improved and air distribution better 






en cone senna 


RE COOLING 


controlled. These result in longer and more thor- 
ough contact which gives each cell more cooling 
capacity than the old style conventional tower. 
Greater heat transfer per unit of ground space 
also reduces the number of fans and mechanical 
equipment required. 

All designs for FLUOR Aerator Cooling Towers and 


FLUOR Counter-Flow Induced Draft Cooling Towers are 
fully protected by U. S. Patents and Patents Pending. 


THE FLUOR CORPORATION, LTD. 
2500 S. Atlantic Blvd., LOS ANGELES 22 « NEW YORK 
PITTSBURGH « KANSAS CITY *« HOUSTON « TULSA 


 FLUOR 
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In Search of Better Pipe Performance 


Naylor Pipe can serve you best in the following applications: 


De-watering pipe Surface casing (threaded) 
Gas and oil lines Vacuum lines 

Gas and oil gathering lines Syphon pipe 

Salt water disposal lines Tank gauge pipe 

Sludge lines Tank swing pipe 


This light-weight pipe is built to handle jobs normally requiring heavier- 
wall pipe. Its exclusive Lockseam Spiralweld structure makes it stronger, 
leaktight and safer than ordinary light-weight pipe. Its accurate diameter 
and standard weight ends speed installation and cut costs. 


Sizes from 4” to 30” in diameter—thickness from 14 to 8 gauge—lengths 
up to 40 feet. All types of fittings, connections and fabrication. 





NAYLOR PIPE COMPANY 


General Office 








1240 EAST 92ND STREET « eile Vere) 


New York Offi 
NAYLOR LOCKSEAM 350 Madison Avenue teins York 17, N.Y 
SPIRALWELD PIPE as) 


19, ILLINOIS 
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take is a 36-in. concrete pipe that cop. 
nects a sluice gate with a 10-ft. by 10-f 
by 12-ft. concrete sump. Two of the cen, 
trifugal pumps take suction from this 
sump through a 12-in. line and discharge 
through an 8-in. line to the foamite sys- 
tem. There are three hoppers, each of 
which holds 20,000 lb. of foamite pow. 
der. The hoppers are partitioned and 
each contains 10,000 Ib. of A powder and 
10,000 Ib. of B powder. The A and B 
powders are carried through separate 
lines to mixing chambers at the top of 
each tank where they are brought to. 
gether to form foam. In case of fire such 
foam will provide an effective means of 
applying a fire-smothering blanket to 
the burning surface of the tank. 

As the Gulf Coast of Texas is some. 
times visited by tropical hurricanes, an 
ingenious method has been provided to 
prevent collapsing of the tanks should a 
sudden storm find them empty or nearly 
so. This is done simply by filling the 
tanks with sea water; however, the man- 
ner in which this is done and the rapidity 
with which it is accomplished constitute 
the ingeniousness of the method. Should 
this emergency occur, the sluice gate is 
opened, permitting sea water from the 
river to flow by gravity through the 36- 
in. concrete sea water intake line into 
the 10-ft. by 10-ft. by 12-ft. concrete 
sump previously mentioned. Throughtwo 
24-in. concrete lines the water flows 
from the sump into the pump pits, flood- 
ing them. The entire procedure of flood- 
ing the pump pits is quickly accomplish- 
ed because the pits are 5 ft. below sea 
level and the lines are of large diameter. 
After the pits have been flooded the 
pumps take suction and pump the sea 
water into the empty or partially empty 
tanks. The time required to fill the tanks 
by this method is but a matter of a few 
hours. 

A steam plant consisting of two 125- 
hp. oilfield type boilers has been install- 
ed to provide steam for several purposes. 
One use of the steam is to operate two 
“mud hog” pumps, which are the same 
type pumps that are used to circulate 
mud on drilling operations. In this in- 
stance they are used to load bunker C 
fuel oil into tankers. Other uses for the 
steam are for the smothering lines to 
the pumphouse and pump pits and for 
domestic steam for heating purposes. In- 
side the 30,000-bbl. tank that is used for 
bunker C fuel storage are 5000 ft. of 
114-in. coil and through this coil steam 
is passed to keep the fuel oil in flowing 
condition. At times, also, it is necessary 
to supply a ship with steam, and for this 
purpose a 3-in. line has been laid to the 
dock. ; 

With the terminal facilities as herein 
described loading rates are extremely 
flexible and can be exceptionally fast. 
Sufficient pumping capacity has been 
provided to accommodate any size tank- 
er, at its maximum rate of intake, and to 
handle various types of products with- 











BUY WAR BONDS 
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ECONOMIC PREVENTION OF EVAPORATION LOSSES 


By H. J. D'ARAGON, Conservation Engineer 
Graver Tank and Manufacturing Company, Inc. 


THE rapid develop- 
EXCLUSIVE | ment and perfection 
of evaporation saving equipment brought 
about in the last decade through the en- 
lightened demand of the majority of oil 
companies, has resulted in the ever-in- 
creasing number of evaporation-con- 
scious engineers throughout the petro- 
leum industry. The tremendous savings 
effected by the installation of even the 
most indifferent conservation devices has 
an undeniable appeal, not only to the 
technical man, but to anyone connected 
with the petroleum industry and familiar 
with the large volumetric losses of prod- 
uct and attendant greater losses in the 
quality of volatile petroleum products 
stored in conventional cone roof tanks. 

Unfortunately, this natural appeal of- 
ten results in over-enthusiastic con- 
verts who will recommend this or that 
type of equipment as a cure-all to be 
used as the solution to every evapora- 
tion problem. This results in inevitable 
errors in judgment, which in the light 
of later analysis often reacts against 
the particular type of equipment in ques- 
tion. The average evaporation problem 
is too complex—the many variables af- 
fecting it often too little understood— 
for the engineer to find a happy solu- 
tion through snap judgment or rule-of- 
thumb method. and although it would 
seem hardly possible that the installa- 
tion of any credited type of equipment 
would not effect considerable saving and 
thus partly justify the engineer’s choice, 
such installations are very often respon- 
sible for the indifferent attitude of some 
petroleum men toward some effective 
types of evaporation prevention devices. 

By far the greatest single factor re- 
sponsible for many poorly designed in- 
stallations is the lack of consideration on 
the part of the engineer of the simple 
basic principles involved, and it is not 
uncommon to find a conservation system 
carefully and conscientiously designed 
in detail from an operating and mainte- 
nance point of view that must neverthe- 
less be considered of questionable eco- 
nomic justification. As is often the case, 
a little preliminary reflection on the ele- 
mentary principles of physics involved 
would have guided an otherwise com- 
petent engineer to an economic solution. 

The molecules of any liquid are in con- 
stant motion and this motion becomes 
more rapid as temperature increases. If 
motion of the molecules becomes violent 
enough to cause them to break away 
from the liquid entirely and exist as gas 
molecules, evaporation is then said to 
take place. Liquid that will evaporate at 
normal operating temperatures is called 
volatile liquid. 

If a volatile liquid is placed in an open 
container, it will gradually dissipate into 
the atmosphere at a rate depending on 
the character of the liquid and the tem- 


perature. If placed in a closed container, 
evaporation will continue at a decreasing 
rate until a state of equilibrium is 
reached between the liquid and the va- 
por, and the vapor space is then said to 
contain a saturated vapor. Saturation oc- 
curs when the number of molecules 
breaking away from the liquid to become 
a gas equals the number returning from 
the gaseous to the liquid state. 

If restricted in a closed container, the 
vapors from a volatile liquid will exert 
a force known as vapor pressure, which 
is a measure of its tendency to vaporize. 
The vapor pressure of a liquid increases 
in direct proportion to the temperature 
and is wholly independent of the size or 
shape of the vapor space. 

The rate of evaporation from a volatile 
liquid increases as the temperature in- 
creases. It increases with the rate of re- 
moval of vapor by air currents that carry 
off vapors from the surface of the liquid. 

Evaporation is greater when the air in 
contact with the liquid surface is dry, 
rather than when it contains vapor, and 
saturation will take place more quickly. 

According to the laws governing the 
behavior of gases, the relationship of 
pressure, temperature, and volume is ex- 
pressed by the following formula, which 





TABLE Il 


Standing evaporation losses—motor 
gasoline. 


Losses per year from cone roof, gas- 
tight storage tanks equipped with 
conventional pressure and 
vacuum valves. 



































Loss per cent }| Loss in gal. 
Tank capacity, bbl. of capacity per year 
per year 
RN os od ck asa 5% 3,465 
ere 5 5,250 
5,000. . 4% 9,450 
eee 4 16,800 
eee 3% 22,050 
A ee 3% 36,750 
Bock ahncas's 3% 51,198 
_ Sears 69,300 
Eee 2.6 87,400 
TABLE 2 
Expansion roof capacities. 
Tank | ™ : pan my on 
capacit imensions capacity, | capacity, 
— | 6-ft. lift | 10-ft. lift 
Barrels | Diameter Height cu. ft. cu. ft. 
1,008 20 ft. 18 ft. 1,630 | 3,260 
2,088 25 ft. 24 ft. 2,530 | 5,060 
3,024 30 ft. 24ft.; 3,680 | 7,360 
5,130 35 ft. 39 ft. | 4,915 | 9,830 
7,504 40 ft. 33 ft. 6 in. 6,450 | 12,900 
10,188 45 ft. 36 ft. | 8,080 | 16,160 
15,050 50 ft. 43 ft. | 10,015 | ,030 
20,120 60 ft. 40 ft. | 14,400 28,800 
25,002 70 ft. 36 ft.6in.| 19,520 39,040 
35,800 80 ft. 40 ft. 450 ,900 
45,320 90ft.- 40ft. | 32,165 | 64,330 
55,960 100 ft. 40 ft. 39,665 79,330 
80,560 120 ft. 40 ft. | 57,100 114,200 
77,480 | 154,960 








109,640 , 140ft. 40 ft. | 
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is a combination of the laws of Boyle 
ry FY? 
and Charles: 


: 

Where: 

P and P" = abs. pressure, lb. per sq. in. 

V and V' = volume, cu. ft., and 

T and T’ = absolute temperature 

In studying the behavior of a mixture 
of gases such as gasoline vapor and air 
found in the vapor space of storage 
tanks, a clear understanding of the law 
of partial pressures (Dalton’s Law) is 
necessary. This law states that in a mix- 
ture of gases, each gas exerts a pressure 
equal to the pressure that it would exert 
if it occupied the entire volume by itself, 
and the total pressure of the mixture is 
equal to the sum of the pressures of its 
component gases. (The pressure exerted 
by each component gas in called its par- 
tial pressure. ) 





> Boiling losses. In considering evap- 
oration losses and their prevention, we 
find that the problem of protecting prod- 
ucts that boil at atmospheric pressures 
under normal operating tank tempera- 
tures is generally well understood. “Pres- 
sure storage” in individual units for 
products in the higher vapor pressure 
range is accepted, well-defined practice. 
Such vessels are designed to withstand a 
slightly greater pressure than that which 
must be built up in the vapor space in 
order to stop boiling of the liquid. Pres- 
sure vessels are designed from a working 
pressure of approximately 3 lb. per sq. 
in., sufficient to prevent boiling losses in 
the grades of natural gasoline most com- 
monly used, to 100 lb. per sq. in. or more 
for storage of liquefied petroleum gases. 


> Breathing and filling losses. Econom- 
ic storage of products in the lower vapor 
pressure range, such as crude oil motor 
gasolines and some of the natural gaso- 
lines, depends on the successful elimina- 
tion of breathing losses and filling losses. 
These two expressions are used profusely 
by petroleum engineers and their impor- 
tance is never minimized. It is question- 
able, however, whether their magnitude 
and their relation to the specific problem 
are always as carefully weighed as the 
importance of the values involved merit. 

Breathing may be considered as a con- 
tinuous process. Daily temperature va- 
riations cause air to be drawn into the 
tank at night. During the day as the 
temperature rises, this air absorbs vapor 
and the air-vapor mixture is expelled. 

Filling losses occur periodically each 
time an additional product is introduced 
into a cone roof tank partially full of a 
volatile liquid. As the product is pumped 
in, the displaced air-vapor mixture is 
forced out through the vent. 

It is obvious that although breathing 
losses occur daily during the entire year, 
filling losses take place only when prod- 

(Continued on Page 182) 
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Rwos-Engine-Driven Compressors & Engines 
% 





au the Panhandle Eastern System 


Twenty-eight Ingersoll-Rand gas-engine-driven compressors and genera- 
tors, totaling nearly 20,000 horsepower, are now serving the Panhandle- 
Eastern Pipe Line system. All of these are modern, 4-cycle V-angle units 
installed during the past nine years. More than 11,000 horsepower of this 
total capacity consists of 800-hp KVG compressors serving in recently 
enlarged stations. 

We are confident that the faithful and economical performance of these 
engines and compressors will point the way to more and still more 4-cycle 


V-angle units in the future expansion of this system. 





Ing ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


6-580 


The first 4-cycle V-angles in the system were two The first repeat order...two 275-hp gas engines 
370-hp PVG engines installed at Liberal in 1936. installed at Tuscola in 1937. 
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(Continued from Page 179) 
uct is pumped into a tank in sufficient 
quantity to raise the pressure in the 
vapor space to a point slightly above the 
relief valve setting. 

This is best illustrated by means of a 
specific example using numerical values. 
These values were obtained from conclu- 
sive investigations conducted by several 
oil companies and represent the average 
of results obtained through tests on nu- 
merous tanks representing a wide range 
of capacities and covering a full scale of 
Reid vapor pressures. The tests were car- 
ried on north of the Ohio River and cover 
all the seasons of the year. All tanks were 
cone roof tanks equipped with the con- 
ventional pressure-vacuum relief valves. 

Assume a cone roof tank having a 
capacity of 80,000 bbl., equipped with 
conservation vents. During the summer 
months the preducts stored are motor 


FIG. 1. 


gasolines of an average R.v.p. of 9 lb. per 
sq. in., and during the winter months of 
not more than 12 Ib. per sq. in. in R.v.p. 
The comparison between breathing and 
filling losses is as follows: 

Breathing loss. These losses go on re- 
gardless of whether the tank remains as 
standing storage or whether it is emptied 
and filled several times a year. From the 
tests referred to, the value of this loss 
in per cent of tank capacity per year is 
2.6 per cent. Therefore: 

Breathing loss = 87,400 gal. per year. 
Filling loss. Using the same data, the 
value of the filling loss in rate of through- 
put is 0.00079 per cent. Therefore, the 
filling loss after each complete emptying 
and filling of the tanks is: 

Filling loss = 2654 gal. 

When the problem confronting the en- 
gineer consists of a single tank, the solu- 
tion is fairly simple and does not offer 
great opportunity to test the engineer’s 
competence and ingenuity. The usual 
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evaporation problem at a pipe line ter. 
minal or refinery is not one of sj 
units but involves several tanks that may 
or may not carry the same volatile prod. 
uct and, as is often the case, any pro- 
posed protective devices must include 
cone roof tanks that are already jn 
existence. It is therefore of utmost im. 
portance to determine first the type and 
magnitude of the anticipated losses, sec. 
ondly to choose the type of equipment 
best suited to eliminate that type and at 
the same time offer a reasonably quick 
return on the money invested, consider. 
ing not only the original investment but 
also the cost of maintenance. 

> Eliminating breathing loss in single 
tanks. Breathing losses from single units 
can be entirely eliminated by storing 
product in tanks equipped with variable 
space or expansion roofs. The variable 
vapor space in such tanks is to provide 
for the maximum expansion of vapors 
caused by daily changes in temperature. 
Expansion roof tanks operate on a prin- 
ciple similar to the common gas holder, 
which has been a familiar sight for many 
years, and the roof of this tank rises and 
descends with the expansion and con- 
traction of vapors due to temperature va- 
riations. It is customary to design expan- 
sion roofs for the maximum expected ex- 
pansion of vapors plus additional space 
to act as a gas reservoir during pumping 
operations. For capacities of expansion 
roofs with a “lift” of 5 ft. and of 10 ft., 
see Table 2. 

> Eliminating filling losses in single 
tanks. A brief inspection of the com- 
parative values of the breathing loss and 
filling loss used in the typical example 
for a tank of 80,000 bbl. capacity will 
indicate that under normal storage con- 
ditions, breathing losses are by far the 
most important factor in determining the 
economics of a proposed installation. It 
is evident, however, that under certain 
conditions of storage when a tank is sub- 
ject to a rapid turnover, a point may be 
reached when the filling loss assumes 
primary importance. The number of 
complete turnovers in a given period de- 
termines whether the installation should 
be designed to give primary considera- 
tion to the filling or breathing loss. 

Filling losses from single tanks may 
be efficiently eliminated by the use of a 
floating type roof. Such roofs rest di- 
rectly on the liquid and operate on the 
principle that with the total or partial 
elimination of the vapor space, little or 
no filling loss can occur. 

A study of the magnitude of both types 
of loss indicates that in order to justify 
the installation of equipment in single 
tanks primarily designed to eliminate 
filling losses, the number of complete 
tank turnovers per year must be, for the 
extreme tank sizes, more than 20 per 
year, and may be several hundred for the 
smaller sizes. . 
> Eliminating breathing and filling 
losses in multiple tank installations. 
Normally, the problem of protecting 
storage against evaporation losses 1n- 
volves more than one tank. In cases 
where the construction of new tanks is 
contemplated, there may be cone roof 
storage tanks already in existence an 
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You'll save time, 
money and your 
nervous system 


FRANKLIN Selective Procurement Service 





DISTRIBUTING Here's a complete, well planned Supplying Service, designed 
Republic Casing, Tubing specifically to "take the load off" busy oil men whose job is 
and Line Pipe to "get the stuff on the job." 


Walworth Valves and Fittings 
Many such men use Franklin Service — and like it, for one 


Brown Fintube Heat Exchangers ° 
simple reason: it works. 


Fairbanks-Morse Engines 

You will find here a group of men who know "who needs 
what" in the oil industry — and where to find whatever it is 
you're looking for. That "buying experience" helps you not only 
on the regular lines we represent but on emergency require- 
ments for specialty items. 


Macwhyte Wire Rope 
W.C. Norris Sucker Rods 
United States Rubber Goods 


Worthington Pumps and 
Machinery 


Babcock & Wilcox Tubing Better test it some time. 


FRANKLIN SUPPLY COMPANY 


600 SOUTH MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 
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PROTECTED STORAGE IN THOUSANDS OF BARRELS, 


1202 80 
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EXPANSION ROOF TANK DIAMETER 


FIG. 2. NOTES ON USE OF CHART 
This chart should be used when expansion 
roof tank is manifolded with one or more 
cone roof tanks. 


Results obtained from the chart are sufficient- 
ly accurate for calculations involving normal 
operations based on an average daily tempera- 
ture variation in the vapor space of 50°F. 


mom 
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it is here that by the judicious use of 
variable space or expansion roofs the 
maximum efficiency in eliminating all 
breathing and filling losses may be ob- 
tained most economically. 

By connecting the vapor spaces of sev- 
eral cone roof tanks by means of vapor 
lines to the vapor space of one of the 
tanks equipped with an expansion type 
roof, the resulting closed system will per- 
mit the vapor to pass from one tank to 
the other when breathing or in the 
process of emptying or filling the tanks. 
The expansion roof then is-not only de- 
signed to provide for the expansion of 
vapors in the entire system due to daily 
temperature increases, but acts as reser- 
voir for vapors displaced in the tanks 
when total filling exceeds emptying. 

It is evident that when tanks are mani- 
folded in this manner, filling losses, in 
addition to breathing losses, can be elim- 
inated without the necessity of installing 
expensive protective devices on each in- 
dividual tank regardless of the number 
of tank turnovers involved. The basic 
principle involved is indicated by Fig. 1 
and although its illustration may per- 
haps appear superfluous and elementary, 
it is often less fully understood when 
more than two tanks are involved. 

Referring to Fig. 1, tanks A and B 
have their vapor spaces connected by 
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means of a vapor line. If product is 
pumped from A to B, it will displace 
vapor at B, which will flow into A. Thus, 
if 1000 cu. ft. of gasoline is pumped from 
A to B, 1000 cu. ft. of vapor passes from 
B to A. 

That this principle may be applied to 
eliminating filling losses at refineries or 
pipe line terminals is evident when we 
consider that the purpose of most tanks 
comprising a normal refinery unit or 
terminal installation is to provide tempo- 
rary storage for products in transit to 
the final consumer and the total volume 
of products received in one day must of 
necessity very closely approximate the 
total volume shipped. 

Such closed systems formed by mani- 
folding tanks using an expansion roof as 
the “balancing” unit may be successfully 
employed to store a variety of products 
simultaneously and tanks containing 
sweet and sour crudes have been in- 
cluded in the same system without fear 
of contamination. Actual operations of 
closed systems prove that hydrocarbon 
gases are stable in the presence of their 
liquid phase and the air-vapor mixture 
found in the system. As the vapors in the 
vapor spaces of the cone roof tanks ex- 
pand during the day, they flow through 
the vapor lines into the expansion roof, 
and the roof rises to provide for this ex- 


pansion. During the night, as the tem. 
perature drops, these vapors flow back to 
the tanks and are reabsorbed by the 
product. The return of vapors to the 
tanks at night must not therefore be con. 
sidered as a condensation occurring jn 
the vapor lines but rather as a “shrink. 
ing” of the size of the saturated vapor 
space volume, and the vapor lines must 
be considered an “extension” of the 
vapor space in the tanks. 

In taking advantage of the balancing 
effect of expansion roofs when mani. 
folded to a battery of tanks, the engineer 
encounters a problem in design that has 
sufficient elasticity of solution to offer a 
real challenge to his ingenuity. The eco. 
nomical solution depends on several var. 
iables—the capacity or lift of the roof. 
the choice of tank on which it should be 
installed, the distance between tanks. 
which affects the size of the vapor lines 
and the valve settings, and the number of 
cone roof tanks to be included. 

Returning briefly to the example illu- 
strated by Fig. 1, it is seen that this 
principle may be applied to eliminate all 
filling losses in addition to the breathing 
losses, which are absorbed by the ac- 
tion of the roof. Crude oil tanks, run 
down, intermediate, and final storage 
tanks can be interconnected as a group, 
if one bears in mind that in terminal or 
refinery operations pumping out of prod- 
uct must be going on simultaneously with 
pumping in of product and that the addi- 
tional expansion capacity provided in a 
properly designed expansion roof should 
be sufficient to act as a balancing reser- 
voir to make up for the difference in 
pumping in and pumping out rates. The 
engineer should also be conscious of the 
magnitude of the losses involved. Thus it 
might be found expedient to ignore in 
certain instances small expected filling 
losses in the interest of economy. 

Fig. 2 is here submitted as a guide in 
designing such systems as herein dis- 
cussed and should be used only when a 
tank equipped with an expansion roof 
is connected with one or more tanks. Al- 
though this chart is based on roofs hav- 
ing 5-ft. lift, by increasing the height of 
lift, a proportionally greater storage can 
be protected. Thus from the chart a 100 
ft. diam. roof with 5-ft. lift protects 94,- 
000 bbl. of storage; a 10 ft. high roof 
would therefore protect 188,000 bbl. 

Vapor conservation systems may also 
be designed employing other forms of 
gas reservoirs as the protective balanc- 
ing unit, but in considering this type It 
must be remembered that such units can- 
not be used as storage tanks and must 
therefore utilize space that would other- 
wise be available for storage. 

In choosing conservation equipment, 
particularly for low pressure storage, we 
must guard against a natural tendency 
to become static in our approach to the 
problem. The correct solution lies in giv- 
ing the proper weight to the many V4 
riables involved. There is no type of 
equipment manufactured that will solve 
every possible problem; at the same 
time, no particular type should be con- 
demned without thoroughly investigat- 
ing its possibilities. xx 
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Ruberoid Imperial Pipe Line Felt 


@ Ruberoid research has developed a superior asbestos felt for greater protec- 
tion of pipe lines... increasing their life and service. This ideal material, called | 
Imperial Asbestos Felt, is chemically inert, moisture-resistant and affords pro- | 
tection from electrolysis. Pipe can be either mill or field wrapped with great 
facility and efficiency. 

The use of Ruberoid Imperial Asbestos Felt assures maximum protection 
under the most severe conditions. For more details write for Industrial Bul- 


letin “‘E.” 


The RUBEROID Co., 500 Fifth Ave., New York 18, N.Y. 


R. B. HALL and COMPANY 
Selling Agents: Oklahoma, Texas & Louisiana 
Magnolia Building, Dallas (1), Texas 
» same 


ye Con- 
estigat- For Field or Mill 
kK Wrapping Operations 
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RELATION OF WALL THICKNESS TO PIPE LIFE 


By K. H. LOGAN* 


| EXCLUSIVE | IMPROVEMENTS in 
the composition, 
quality, uniformity, and methods of fab- 
rication of both steel and cast iron have 
resulted in stronger and more depend- 
able pipes, making it possible to use 
lighter weight pipe with a resultant sav- 
ing of material and costs. It is of interest 
to consider the relationship of this devel- 
opment to the life of underground pipe 
affected by corrosion. The bases of this 
article are data on corrosion phenomena 
published by the National Bureau of 
Standards and supported by those of 
other investigators, together with certain 
other data on costs and coating perform- 
ance, both of which admittedly vary 
widely from place to place and from 
time to time. When the principles on 
which the article is based have been set 
forth the reader can substitute his own 


cost and other data and reach conclu- . 


sions more suited to his local conditions. 
The corrosion phenomena upon which 
the article is based have been published 
previously and need only to be summar- 
ized here: 

1. All ferrous materials commonly 
used underground corrode at nearly the 
same rate.’* (See Fig. 1.) 

2. Soils differ widely in corrosiveness’. 
(See Fig. 2.) 

3. The rate of pitting tends to de- 
crease as the exposure is prolonged’. 
(See Fig. 3.) 

4. The decline in the rate of pitting 
differs greatly under different soil condi- 
tions’. 

5. On the average the deepest pit on a 
large area will be deeper than that on a 
small area. As a corrollary, a leak may 
be expected to develop on a long line 
sooner than on a short one, other condi- 
tions being the same’. 


>» The relation of pipe wall thickness to 
the development of leaks. That corro- 
sion will puncture a thin pipe wall sooner 
than it will puncture a thick one is 
scarcely debatable. The relative times re- 
quired for puncture and the advisibility 
of using a thick or a thin pipe wall to 
avoid leaks is worthy of consideration 
because the relative merits of different 
wall thicknesses depend on soil condi- 
tions and on the cost of other methods of 
keeping the pipe in service, among which 
are soil treatment, coatings, and cathodic 
protection. There can be no single solu- 
tion to the problem but a knowledge of 
corrosion phenomena and costs permits 
the choice of the best solution for a 
known soil condition. 

Fig. 3 shows the maximum pit depth 
to be expected on 1000 ft. of 8-in. steel 





*Research associate of the Cast Iron Pipe Re- 
search Association and chief of the under- 
ground corrosion section, National Bureau of 
Standards. 
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pipe after exposures to each of 7 soils for 
periods up to 98 years. The figure is 
based on pit depth measurements for 
steel pipe of various ages and on an equa- 
tion representing the pit depth-area-time 
relation developed by Ewing’. For most 
soils Ewing’s equation results in shal- 
lower pit depths in the later years than 
those computed from Scott’s equation*® 
for the pit depth-area relation. The 
standard deviations of constants used in 
both equations are large and the results 
are therefore approximations rather than 
accurate values. Nevertheless, the data 
are of considerable interest and value 
and they comprise the best data avail- 
able at this time. The locations and char- 
acteristics of soils in Fig. 3 are shown in 
Table 1. 

On Fig. 3 the wall thickness of various 
kinds of 8-in. steel and cast-iron pipe 
have been shown. The intersections of 


FIG. 1. Comparison of pit depths 
on ferrous materials. Specimens 
exposed to Merced clay adobe 
for 5 years at top; some mate- 
rials exposed to tidal marsh for 
9 years at bottom. Relative merit 
of the materials depends on the 
soil to which they are exposed. 


these wall thickness lines with the pit 
depth-time lines are the ages of the pipes 
at the time of the first puncture by cor. 
rosion. Consider first the muck soil, 
The figure shows that a leak can be ex. 
pected in pipe having a wall thickness 
of 0.17 in., the thickness authorized by 
the Underwriters Laboratories for 8-in, 
steel supply lines, in about 3 years, 
whereas the pipe formerly specified by 
the American Petroleum Institute, which 
has a wall thickness of 0.32 in., will be 
punctured in about 6 years under the 
same soil conditions, i.e. the pit depths 
on pipe laid in muck soil are nearly pro. 
portional to the period of exposure. 
Even in muck, however, the corrosion 
decreases slightly, so that a pipe having 
a wall thickness of 0.6 in.—the wall 
thickness of 8-in. class D cast iron— 
will last 20 years or about 7 times as 
long as the light weight steel although 
it is only 3.5 times as thick. This is not 
because the class D pipe is cast but be- 
cause it is thicker. Steel of the same 
thickness would last as long. Neverthe- 
less, most users are not satisfied with a 
pipe that develops leaks in 20 years and 
some method of preventing such fre- 
quent leaks is usually adopted. At the 
other extreme is the Ruston series, well 
drained, sandy soils in which the light- 
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Maps for Pipe Line 
Location 


TOBIN Photographic Maps for pipe line loca- 


Tobin Maps embrace a total of tion are immediately available for much of the 
432,638 square miles of produc- South, including the states of Texas, Louisiana, 
ing and potential oil territory. Mississippi, Oklahoma, Arkansas, Alabama, Geor- 


gia and Florida. 


EDGAR TOBIN AERIAL SURVEYS 


OFFICES: 502 W. MISTLETOE, SAN ANTONIO 1, TEXAS 
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est pipe that will sustain moderate water 
pressures will last indefinitely and in 
which no protection against corrosion is 
necessary. Slightly more corrosive is Bell 
clay, a moderately heavy and fairly well 
drained soil common in the vicinity of 
Dallas, Texas. In this soil the 8-in. pipe 
having a 0.17-in. wall thickness should 
last 20 years and a pipe with twice the 
wall thickness should serve more than 
100 years before it is punctured by cor- 
rosion. In such a soil a little additional 
wall thickness greatly increases the ser- 
viceability of a pipe. Table 2 shows the 
effect of changes in pipe wall thickness 
on the time required for corrosion to 
puncture a pipe in Allis silt loam. It will 
be noted that the ratio of the change in 
puncture time to the change in wall 
thickness ranges from 2.7 to 4.7. This 
ratio is different for different soils, and 
increases as the thickness of the wall in- 
creases. 

If a pipe line is to be laid in a corro- 
sive soil the engineer may extend the 
life of the line by the use of: (1) A cor- 
rosion-resistant material; (2) a thicker 
pipe wall; (3) a protective coating; (4) 
cathodic protection, and (5) soil treat- 
ment. It is possible to combine two or 
more of these methods. The choice be- 
tween the methods depends largely on 
the relative costs per year of life exten- 


FIG. 3. Maximum pit depths to 
be on 1000 ft. of 8-in. 
pipe as indicated by Ewing’s 


MAXIMUM PIT DEPTH INCHES 


to 
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sion. Only in very corrosive soils and in 
cases where pipe failures involve large 
losses will the use of corrosion-resistant 
pipe be economical. Copper-molybdenum 
iron and wrought iron pit at nearly the 
same rate as steel in most soils.* Alloys 
high in chromium and nickel are very re- 
sistant to most soils* but are quite expen- 
sive. Copper, lead, and red brass are cor- 
rosion-resistant and may be economical] 


for use under pavements if the pipe 
diameter is small, say 2 in. or less. 

A common way of prolonging the life 
of a pipe is to cover it with a protective 
coating. The most commonly used coat- 
ings are coal-tar enamel or asphalt with 
or without a reinforcement or shield of 
cloth, rag, or asbestos felt. The Inter- 
state Commerce Commission’ fixed the 
life extension of pipe resulting from the 
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2” high pressure helium 
line to speed war-vital 
gas. 


e 24” pipe being Pressure- 
Welded on Tennessee 
job in Texas. 


© Pressure-Welding pipe 
line in rough desert 
country in Arizona. 


© Swamp country of Louis- 
jana was no hindrance 
to Pressure-W elding. 


From 2'to 24’ pipe, 


through swamp or desert 


IT’S ALL THE SAME TO 


PRESSURE 
WELD 


@ Whether your job is a comparatively short 
one of small diameter pipe, or a long line of 
Big Inch through the toughest kind of coun- 
try, having the joints Pressure Welded will 
save you time and money. This modern, me- 
chanical, virtually automatic method of oxy- 
acetylene welding pipe lines produces the 
highest quality welds more quickly and more 
economically. The Pressure Weld Company 
has already successfully welded over 1300 
miles of oil, gas, water, steam and helium 
pipe lines in sizes up to 24 inches and pres- 
sures up to 2500 pounds. We would appre- 
ciate the opportunity of figuring with your 
pipe line contractor on Pressure Welding 
your next construction. 


A few of the firms for which 
we have already done Pressure- 
Welding: 


BORDER PIPE LINE COMPANY 

CIA. CARBONIFERA DE SABINAS 

EL PASO NATURAL GAS COMPANY 
MAGNOLIA PIPE LINE COMPANY 

PHILLIPS PETROLEUM COMPANY 

SOUTHERN PACIFIC COMPANY 

TENNESSEE GAS & TRANSMISSION COMPANY 
TEXAS PIPE LINE COMPANY 

U. S. BUREAU OF MINES 

UNITED NATURAL GAS COMPANY 
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Write for new descriptive booklet. 


PRESSURE WELD CO. 


421 Niels Esperson Building 


Houston 2, Texas 
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use of coatings as follows: Paint coat- 
ing, 1 year; bituminous coating, 3 years; 
single-ply reinforced bituminous coat- 
ing, 5 years; double-ply reinforced bitu- 
men, 7 years; cement, 20 years. One list 
price of the reinforced coatings in 1930 
was from $159 to $175 per 1000 ft. for 
single-wrapped coatings and from $240 
to $263 per 1000 ft. for double-wrapped 
coatings applied to less than 20 miles of 
8-in. pipe. In 1932 an oil company paid 
$218 per 1000 ft. for a coating consist- 
ing of 3 coats of bituminous enamel fol- 
lowed by a wrapper of asbestos felt and 
a flood coat of enamel. This indicates 


that the figures first quoted are in line 
with actual costs. 

Table 3 shows the cost of increasing 
the thickness of 1000 ft. of 8-in. class 
150 emergency alternate cast-iron pipe 
by substituting pipe of greater wall 
thickness, and the extension of the life 
of the pipe that may be expected as a 
result. 

The data just presented permit a de- 
cision on whether it would be more profit- 
able to apply a bituminous coating or 
use a thicker walled pipe. For example, 
to increase the life of 1000 ft. of class 
150 emergency alternate cast-iron pipe 





TABLE 1 


Location and characteristics of soils shown in Fig. 3 





Soil: 
Locations: _ 
Characteristics: 


Muck 


Southeast, Great Lakes States and the Pacific Coast Region. == : 
Fairly well decomposed organic soil material, relatively high in mineral content, dark in color, and 
accumulated under conditions of imperfect drainage. 


5 years by the use of a single reinforced 
coating would cost $159. According to 
Fig. 3 to accomplish the same life ey. 
tension in a muck soil would require 
class 250 cast-iron pipe at an added cost 
of $150. If the pipe is laid in a tida] 
marsh, a pipe having the thickness of 
class A cast-iron pipe at an additional 
cost of $90 would give more additional 
service than this coating. In Chester 
soils $50 invested in more metal would 
accomplish as much as $159 invested jn 
a coating. Similar comparisons can be 
made for the heavier coating and for 
thinner pipes. 

The use of additional metal instead of 
some other method of increasing pipe 
life has its limitations. In muck soil a 
double wrap coating at a cost of $230 
per 1000 ft. would, according to the as. 
sumptions of this article, prolong the 
life of cast-iron class 150 emergency pipe 
7 years, accomplishing almost as much 










































Soil: Tidal marsh i eee 
Locations: Atlantic and Gulf seacoast. A : : pode change to class C yee & 8 cont, of ope: 
Characteristics: Varies from dark, oozy sediments geet with coarse marsh ny roots to a yellowish or dark $270. Neither treatment would provide 
— clay. Subsoil and water usually charged with hydrogen sulphide. Soil is always saturated with service for 25 years and a better solu- 
water. ° ; NS 
Soil: Allis tion would probably be the application 
Locations: _ New York and Ohio ee re of a cement coating that, according to 
Characteristics: ao light colored and heavy. Surface drainage is good but artificial drainage usually necessary the Interstate Commerce C ommission 
in subsoil, ’ 
Soil: Bell er would add 20 years to the life of the pipe. 
aati ee Peper® gave the 1934 cost of cement 
haracteristics: Dark, fairly well drained clay soil. coating applied to Bin pipe os teens $60 
Soil: Clay -1n. : 
Location: Oklahoma and Texas. to $350 er 1000 ft. de endin on the 
Characteristics: Usually cal Sticky wh t, but bly and friable when dry P er: P 4 
agg eristics: ——— calcareous. Sticky when wet, but crumbly and friable when dry. method of application and the length of 
: 1€s . *,: 
Location: Pennsylvania, Maryland, Virginia, New Jersey, and Delaware. the line and local conditions. None of 
Characteristics: Subsoil is yellowish brown silty clay loam to clay loam of a friable, crumbly structure. Drainage usually | aero 


the estimates of coating costs include the 


ood o.0 ° ° 
Soil: het additional cost of laying a coated pipe, 
Location: Gulf Coastal Plains, region of Mississippi and Alabama. which must be handled more carefully 
Characteristics: Yellow sandy clay subsoil of a creamy structure, poorly drained. than a bare pipe if injuries to the coat- 
Shi eben ing are to be avoided. Another means of 





Alabama, rong: Louisiana, Arkansas, and Georgia. 


Characteristics: Friable, reddish yellow or dull red sandy subsoils. Drainage usually good. 


extending the life of a pipe is by the ap- 
plication of cathodic protection with or 
without a protective coating. 

Rhodes’ gives the cost of cathodic pro- — 
tection of bare 8-in. pipe over a period 
aa of 20 years by means of zinc anodes, a 





TABLE 2 
Relation of pipe wall thickness to time required for the development of an 
average of one corrosion puncture per 1000 ft. of 8-in. pipe in Allis silt loam. 























; | eae hee: _ | form of cathodic protection, as $290 per 
Caaf | Mat | Tinto | “Nea tine pie mall i. oy vie |__ SMe Y000 fe 
in. years — thickness | life thickness life | Athickness Finally the writer wishes to repeat his — 
Steel ~ | warning that the conclusions he 
— SE 4 drawn are predicated on assumptions 0 
istribution . . . 0.25 16 47 12 47 | 7 R ; F 
a ee rn . | 88 = | ta costs of pipe and coatings and of pipe 
on | | | life extensions resulting from the use of 
| thicker walled pipe or of coatings, all of 
ay 0.38 36 | 19 38 198 an ae which are functions of local conditions 
A 0.46 53 21 7 170 657 | 3.86 and some of which are only more or less 
” ey S 9 . pa p= = intelligent guesses. The conclusions are, x 
C 0.56 79 | 0 | 2 | 229 1029 4.49 therefore, little more than speculations. “4 
y ani _ ed “s | = = | 6A They are, however, suggestive and per- a 
: haps they should be followed by at- & 
TABLE 3 tempts to get more specific data on which is 


. - . ‘ R , i nclusions. ; 
Effect of increase of thickness of 8-in. cast-iron pipe to base more reliable concl me 
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ON TENNESSEE GAS & TRANSMISSION’S 
GREAT 1200-MILE PIPE LINE: 


> ©2-| From Texas to West Virginia, 
1 vital natural gas flows through 
24-inch pipe which is carried 

is Mele ed 4 over four major streams by Pitts- 
ORG agile te | burgh-Des Moines Pipe Line 
De eee | Bridges. These essential units in 
Bh 5 ee | this great pipe line construction 
i Pepe . ee oe "4 project display the modern engi- 

; neering design, craftsmanship 
and dependability which give 
P-DM Bridges their premier place 
| in the petroleum industry. 
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Sabine River Crossing 














Red River Crossing 


Colorado River Crossing 
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Brazos River Crossing 

















Weite for descriptive literature on Pipe 
Line Bridges by Pittsburgh-Des Moines. 
Consultations on your projected needs 
readily arranged on request. 







PITTSBURGH-DES MOINES STEEL CO. 


PITTSBURGH, PA., 3410 NEVILLE ISLAND—DES MOINES, IOWA, 909 TUTTLE STREET 
NEW YORK. ROOM 986, 270 BROADWAY - CHICAGO, 1214 FIRST NATIONAL BANK BUILDING 
DALLAS, 1213 PRAETORIAN BUILDING - SAN FRANCISCO, 615 RIALTO BUILDING 
SEATTLE, 518 EIGHTH AVENUE, SOUTH 











Pipe Line 


P 624.5 


CONTROL OF COMPRESSOR COOLING WATER 


By E. G. HAMMERSCHMIDT, Chief Chemis 


| EXCLUSIVE | THE network of nat- 
ural gas transmis- 
sion lines throughout the nation requires 
that compressor stations be erected at 
reasenably regular intervals along the 
route. Each station requires some cool- 
ing medium for engine jackets and cool- 
ing coils, and, in most cases, the cooling 
medium is water. When the water sup- 
ply is scarce it is necessary to conserve 
as much as possible by recycling the 
water until it becomes so concentrated 
by evaporation that it must be discarded 
in order to prevent scale deposition. The 
proper concentration is maintained by 
some method of blowdown, preferably of 
the continuous type. 


> Interpretation of analyses. In order to 
determine the correct amount of blow- 
down in a system using softened make 
up water, the Ryznar” stability index has 
been of practical value during the past 
year at some 11 compressor stations that 
use the following types of softened wat- 
er: Sodium zeolite, lime followed by 
sodium zeolite, lime-recycle, and hydro- 
gen zeolite-sodium zeolite. The Ryznar 
stability index is calculated from a few 
simple chemical tests that may be per- 
formed by plant operating personnel 
who may not have had the benefit of 
technical training in chemistry. Interpre- 
tation of these tests may be obtained 
from Ryznar’s modification of the Lan- 
gelier® calcium carbonate saturation in- 
dex. In the Langelier equation, pH, is 
the pH at which a water of given calcium 
carbonate content is neither over nor un- 
dersaturated with calcium carbonate. 
The solution of the Langelier equation 
for pH, requires a test of the water for 
the following: Alkalinity, calcium car- 
bonate hardness, dissolved solids, and 
temperature. A nomograph of the Lan- 
gelier formula has been published by 
Hoover®; also a convenient scalar dia- 
gram and a special slide rule have been 
described by Hirsch.” * A slight modifica- 
tion of the Hirsch scalar diagram is 
shown in Fig. 1. 

The Ryznar stability index is equal 
to 2pH, — pH.,. In this equation, pH, is 
the Langelier pH at saturation and it 
may be conveniently determined from 
Fig. 1; pH, is the actual pH of the sam- 
ple involved. As the Ryznar stability in- 
dex falls below 6.3, the water becomes 
increasingly scale forming; between 6.3 
and 7.0, the water is practically in chem- 
ical balance; above 7.0 the water dis- 
solves scale and corrosion might result. 

In order to use the Hirsch scalar dia- 
gram in Fig. 1, add 9.3 to the sum of the 
scale values opposite the total solids and 
temperature figures. From this subtract 
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the sum of the scale values correspond- 
ing to the calcium and alkalinity. The 
remainder is pH,. For example, consider 
the following recirculating system water: 


Total (dissolved) solids 603 ppm 
Soaphardness. . .. 18 
Alkalinity . . . . . 355 
ee 8.7 
Temperature, °F. . . 100 


pH, = (9.3-+-0.17 + 1.74) — 
(0.88 -+- 2.55 ) = 7.78 

Ryznar stability index = (7.78 X 2) 
— 8.7 = 6.86 

A stability index of 6.86 indicates that 
the water is in chemical balance, i.e., 
neither scale forming nor scale dissolv- 


CL SASSEISESSS NSIS IE LL ALAN RONNIE 


Results of the work 
done to solve this im- 
portant problem of 
gas line operation 
are made known. 





SSS SS] 


ing. The above calculations, applied in 
reverse order, can also be used to show 
the approximate temperature range with- 
in which this water will remain in chem- 
ical balance. Thus, when the scale dis- 
solving side is reached, the stability in- 
dex is 7.0, and the corresponding tem- 
perature correction would be as follows: 


(2 $*7) + 2.55 + 0.88 — 


(9.3 -+-0.17) = 1.81 

The scalar diagram shows that 1.81 
corresponds to a temperature of 93°F. 
In like manner, if the stability index is 
assumed to be near the scale-forming end 
at 6.3, the corresponding temperature 
would be 134°F. In other words, when 
this water is used at temperatures above 
134°F, scale deposition is likely to occur 
and at temperatures below 93°F, scale 
may be dissolved wherever it comes in 
contact with the water. 


> Control analyses. The usual test for 
alkalinity consists of a titration with 
standard acid solution using methyl 
orange indicator. The color change of 
methyl] orange indicator at the end point 
is rather difficult to detect because the 
change is from a color composed of much 
yellow and little red to one made up of 
less yellow and more red. An improved 
indicator has been described by Fleisher® 


Texoma Natural Gas Company 


who points out that the color changes 
that take place in the improved indicator 
are based upon a common principle, 
Methyl red indicator is yellow on the 
alkaline side and if a blue dye like alpha. 
zurine is present, a bright green color 
results. On the acid side, methy] red has 
a red color and in the presence of the 
same blue dye, a violet color is produced, 
The striking difference between violet 
and green and the intermediate gray 
near the end point gives this indicator a 
decided advantage over the usual methy] 
orange indicator. 

The calcium carbonate hardness test 
is conveniently determined by the soap 
test. This test often becomes grossly in- 
accurate with various types of hard 
waters but it seems to be practical for 
the determination of hardness in sof- 
tened waters. If the softening process has 
not removed the sulphate hardness, as in 
a lime softener, the soap hardness should 
be corrected. In recycle system waters 
the carbonate hardness usually is equal 
to the alkalinity if the total hardness is 
greater than the alkalinity.* 

A direct determination of dissolved 
solids is usually impractical in a field 
test but electrical conductivity methods 
have been described’ and commercial 
apparatus of this type is available for 
plant control tests. Amother indirect 
method for determining dissolved solids 
utilizes a simple chloride test in make-up 
and in system water. The ratio of chlo- 
rides in system water to the chlorides in 
make-up water gives the cycles of con- 
centration of the system water. Then, if 
the dissolved solids content of make-up 
water is reasonably constant, a single 
gravimetric determination of dissolved 
solids in make-up water will serve as a 
multiplying factor to be used with the 
cycles of concentration. As the correc- 
tion factor for dissolved solids in the 
Langelier formula is quite small in com- 
parison with the other factors, a greater 
tolerance is permissible in this test than 
in any of the others. 

For the determination of pH values 
with approximate accuracy in clear or 
slightly colored waters, the colorimetric 
comparators will be found much more 
economical in cost than the more accu- 
rate electrometric method. 


>» Softening waters. The discovery 
1934 that carbonaceous materials s 

as coal, when treated with concentra 

sulphuric acid, were given base-exchange 
properties opened up a field of new mate- 
rials with many interesting possibilities. 
These hydrogen exchangers are de- 
scribed and a list of literature references 
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FLAME-PRIMING 


Saves Time! Saves Paint! 






Oxy-acetylene flame-priming of steel. to remove thus decreasing its permeability to moisture. 
loose scale, rust, and moisture before painting. re- Since the steel is still warm from the oxy-acety- 
quires less time than former methods. When the lene flame when the paint is applied, the fluidity 
oxy-acetylene flame sweeps over the steel, the in- of the paint increases so that a better bond is 
tense heat causes scale to expand and pop loose, obtained, and less paint is needed than for ap- 
and thoroughly dries the surface. Loosened foreign plication on a cold surface. In addition, heat 
material can then be swept free with a wire brush. prolongs the life of the paint by giving it a low- 
The surface is then clean, dry, and warm—ready for temperature bake on the dehydrated surface. 
painting even in cold, humid, or fouled atmos- The flame-priming process is easy to learn and 
pheres. Because flame-primed surfaces can be easy to use, and requires only a small amount of 
painted satisfactorily under these conditions, it is equipment. For more complete information about 
possible to schedule painting at night and under flame-priming, get in touch with your nearest 
weather conditions ordinarily considered unfavor- Linde representative. If you prefer, write for the 
able. Paint applied to warm surfaces dries quickly, booklet, “Flame-Priming,” Form 5322A. 


THe LinpE Arr Propucts ComMPANY 


Unit of Union Carbide and Carbon Corporation 


30 E. 42nd St., New York 17, N. Y. [ig Offices in Other Principal Cities 





MAaritIME “M" Awarp In Canada: Dominion Oxygen Company, Limited, Toronto 


FOR QUTSTANDING 
PRODUCTION ACHIEVEMENT 


LINDE OXYGEN... PREST-O-LITE ACETYLENE...UNION CARBIDE 





OXWELD, PUROX, PREST-O-WELD, UNIONMELT APPARATUS 
OXWELD AND UNIONMELT SUPPLIES 


The words “Linde,” “Oxweld,” “Prest-O-Lite,” “Prest-O-Weld,” “Purox,” “Union,” and “Unionmelt” are trade-marks of Union Carbide and Carbon Corporation or fis Unite. 
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Pipe Line 
on the same subject is reported by Brod- 
erick.’ 

When it became necessary to increase 
the capacity of the water softener at a 
field compressor station, the existing so- 
dium exchanger was supplemented by a 
hydrogen exchanger that has been in op- 
eration since May, 1941. The softened 
make-up water at this station now con- 
sists of about 62 per cent from the hydro- 
gen exchanger blended with 38 per cent 
from the sodium exchanger. The installa- 
tion of the hydrogen exchanger at this 
station has resulted in a substantial sav- 
ing in the required amount of make-up 
water. This is an important factor in 
economy where the raw water supply is 
costly. The following table shows the 
composition of typical make-up water 
from the hydrogen and sodium exchang- 
ers, together with the corresponding re- 





ment of system water has resulted in a 
reduction in blowdown that is equivalent 
to only one-third of the former blowdown 
requirements. The average blowdown re- 
quirement during 1944 was 32 per cent 
of make-up water. This is less blowdown 
than was required by any of the 7 sta- 
tions that used sodium exchangers where 
the blowdown requirements ranged from 
40 to 50 per cent of the make-up. In addi- 
tion to this advantage, the system water 
at this station has become crystal clear 
because of its frequent passage through 
the sand filters. Clarification of the water 
has reduced the growth of organisms in 
the system water, thereby reducing the 
amount of chlorination required for 
slime and algae control. 

At another station the water is sof- 
tened by means of a Spaulding precipita- 
tor’ followed by recarbonation and fil- 


L. 














Make-up Recycle Make-up Recycle 
62 per cent H2Z and system 100 per cent Na:4 system 
38 per cent NaoZ water water 
TS 5 65. laces 34.4550 cle uuroneatameers 135 1350 322 805 
NEO TER A  errcc rey rea ee 22 220 182 455 
I 5c .5 16:05. Bens nie ore: C-srars.s 9 S0-n10 9 awa 7 70 7 18 
RSL RR Ee oe ee ee er eiman ee ree 7.1 8.0 8.0 8.2 
Gases stability index at 100°F.................... 12.6 7.0 8.9 7.0 
Cycles of concentration... .. MR ere 0 10.0 0 2.5 
I 5 sn isiais aides dx te sinnaesnadescine 0 | 10.0 0 40.0 

















eycle system water that has been com- 
puted to the same Ryznar stability index 
in both cases. When the make-up water 
originates from the hydrogen exchanger 
blend, only 10 per cent of the make-up is 
required for blowdown, and when the 
make-up water originates from the so- 
dium exchanger alone, 40 per cent blow- 
down is required. 

At a main line compressor station, the 
raw water supply is quite high in dis- 
solved carbon dioxide and it also con- 
tains some iron that precipitates on aera- 
tion. Both of these conditions are un- 
favorable to the operation of a sodium 
exchanger of the glauconite type. Conse- 
quently, when sodium exchangers were 
added to most of the station equipment 
a number of years ago, a lime softener 
was substituted at this particular station. 
It is a conventional softener with a pre- 
cipitator, or chemical treating tank fol- 
lowed by sand filters. During the last 
2% years about 70 per cent of the water 
that passes through this softener has 
been recycled system water. This retreat- 


tration through a carbonaceous filter 
medium and thence through a sodium ex- 
changer of carbonaceous zeolite. The 
Spaulding precipitator is a combination 
of mixing, coagulation, and settling tank 
designed to bring unstable lime treated 
water into equilibrium quickly by retain- 
ing the previously precipitated carbon- 
ates and the hydroxides in suspended 
contact with the water flowing through. 
The blowdown requirements in 1944 av- 
eraged 24 per cent of make-up water. 
This is almost as low as the blowdown 
at the station where the hydrogen ex- 
changer is used. 


> Chlorination. Chlorine for slime con- 
trol was adopted at all compressor sta- 
tions several years ago. Infrequent and 
comparatively small doses are sufficient 
to control the slime at most of the main 
line stations. At the field station, how- 
ever, slime accumulations have been 
much harder to control and prolonged 
periods of chlorine injection seem to be 
required. The heat load of the cooling 
tower is much greater at this station. It 


is likely that this condition combineq 
with local climatic conditions is quite 
favorable for the abundant growth of 
algae and bacterial slimes. During the 
2¥-year period from June, 1942, to De. 
cember, 1944, the average daily chlorine 
requirement amounted to 39.5 Jb. per 
day. This requirement fluctuated widely 
with the season of the year, ranging from 
a high of 94 lb. per day in the summer to 
a low of 19 lb. per day in the spring. 
System water is circulated at a uniform 
rate of 5000 gal. per min. 

An investigation of the use of chlorine 
and chloramine for slime control has 
been reported by Baker’ who defines bio. 
logical slime as a gelatinous mass caused 
by the growth of certain classes of bac. 
teria in which fungi and algae may accu. 
mulate and grow so as to be even more 
objectionable than the initial bacterial 
slime; mixed with this accumulation 
there may be dirt or other foreign mate. 
rial. The results obtained from Baker's 
investigation, as they apply to the paper 
and pulp industry, show that: (a) the 
use of chlorine reduces slime difficulties 
but chlorine alone is not always adequate 
because of the rapid dissipation of its 
germicidal efficiency; (b) the applica. 
tion of ammonia with chlorine is bene- 
ficial because it prolongs the germicidal 
efficiency and reduces the tendency for 
corrosion, and (c) the cost of ammonia- 
chlorine treatment is about the same 
as chlorine alone. If these conclusions 
apply as well to compressor station sys- 
tem waters it would be desirable to adopt 
a chlorine-ammonia treatment in prefer- 
ence to chlorine alone. It was therefore 
decided to make a trial application of 
chlorine-ammonia at the field station. 


> Dissipation of germicidal efficiency. 
The dissipation of chlorine alone is quite 
rapid in compressor station system wa- 
ters. In addition to the rapid rate of re- 
action of chlorine with organic matter, 
some loss probably occurs due to aera- 
tion and high temperatures at the top of 
the cooling towers. Chlorine and ammo- 
nia were added to system water in the 
ratio of 4 parts chlorine and 1 part am- 
monia. When the chlorine residual in the 
recycled water tested 0.1 ppm., the chlo- 
rine-ammonia feed was discontinued and 
8 hours later there was still a trace of 
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ALKALINITY AS PPM CaCoO:: 












DIAGRAM FOR pH OF CALCIUM CARBONATE SATURATION 
Langelier formula—Larson-Buswell total solids-temperature adjustments. 
(Adaptation from A. A. Hirsch diagram in J.A.W.W.A., May 1943.) 
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THE PACKING THAT IS “ENGINEERED FOR THE JOB” 


The days of ‘any-old-packing-will-do” are gone forever. 

For better sealing with long uninterrupted runs specify 
DURAMETALLIC — the original Twisted Flexible 

aaa Metallic Packing. Submit your sealing prob- 
ae ae lems to our Packing Engineers for free 


analysis and recommendations. 








( DURAMETALLIC (By ») CORPORATION ) 
KALAMAZOO pb MICHIGAN 








CHICAGO + DALLAS * DETROIT * FREDERICKSBURG. VA. * HOUSTON ° KANSAS CITY,MO. + LOS ANGELES + MONTREAL 
NEWARK +« NEW ORLEANS ° PITTSBURGH * ST.LOUIS + SAN FRANCISCO ¢ SEATTLE * TULSA + YOUNGSTOWN, OHIO 
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Pipe Line 
chlorine in system water. Under similar 
conditions where chlorine alone js used, 
the chlorine residual disappears within 


one-half hour after the chlorine supply 
has been shut off. 


> Corrosiom tests. A series of corrosion 
ests were made with mild steel test cou- 
pons of cylindrical shape. The surface 
area of each coupon was 6.1 sq. in. Cou- 
pons were inserted in a modified sight 
feed lubricator and a side stream of sys- 
tem water was allowed to flow continu- 
ously and at constant rate through the 
apparatus. 

The loss in weight method is a com- 
mon method of measuring corrosion. 
Test coupons were cleaned, dried, and 
weighed. At the end of the test they were 





cleaned of corrosion products by immer- 7 2 3 4. 5 
sion in a hot 2 per cent solution of am- CORROSION TEST COUPONS 
monium citrate, and weighed again. A ‘ si 


Six-month test, compressor station, chlorine added. 

Six-month test, gasoline plant, no chlorine added. 

‘ourteen-day test, compressor station system, chlorine added. 
Fourteen-day test, compressor station system, chloramine added. 
Fourteen-day test, compressor station system, no chlorine added. 


disadvantage of this method is that spe- 

cial types of attack are not measured. 

The loss in weight method has therefore 

been supplemented by the visual scoring 

method of Darrin‘. This method is based 

on 5 factors that are rated as follows: 

Points —_Pitting: 
Discoloration or corrosion products: Meme . 


PP rp> 





General corrosion: 


Risse Shich ay Po Ga. a & «See 
es. « ine & &,«. « s Gee se sll aver 75 rm Bee AK He = 
Moderate ....... 25 Coin .....,. 6 woes et ee 
Considerable ...... O Depth of Pits: —— — ee 

Roughening: None. . 30.0 pi ee ee a eee . 
None... ...... 100 Shallow . 22.5 General corrosion” includes the na- 
ee «ae ee a i ee Moderate 15.0 ture and distribution of the corrosion, 
Moderate | | |... : 50 © Deep. 7.5 the general impression of the observer, 
Considerable ...... O Very deep 0 and unclassified factors. If no corrosion 











HOW SOUND ARE YOUR PIPE LINE WELDS? 
Seven Possible Defects are Easily Located by | 
Until now a — — —— pipe line 


fabrication has not been available. Generally, unless one of the slower and more 
costly methods was used, the line has been lowered in without the soundness of 


iA INSIDE 
or Now, because of our mobile unit, speedy and asf ——— 
Not Visible ... But Found! inexpensive inspection can be made of all weld- — OF PI 
ments by the magnetic particle method. This in- 


ES EY See spection will locate the seven defects shown at 

pa the right (only two of which are sometimes 
noticeable in visual inspection) and the weld- 
ments can be reworked on the spot. 


PUMPING STATION INSPECTION 


Our service also is available for inspection 


a Z 





It is no longer necessary to reject parts arbi- 
trarily after a certain length of service. Our in- 
spection, if periodically employed, will locate EFECTS 

ail fatigue defects before failures occur. Many SOeeos.* 
The above unretouched photo illustrates how a 


: - Undercut 5. Lack of 
wold which oppeared sound on visual inspec. parts may be salvaged and returned to service. 
tion showed incomplete penetration when in- 


2 a, " 
: ° . ao Inclusion 6. Shrinkage Cra 
spected by magnetic particle method. Write for Detailed Information 4. Lack of Fusion 7. Overlap 


AMERICAN INSPECTION SERVICE 


Exclusive Licensee of MAGNAFLUX METHOD for Field Inspection 


3324 LOVERS LANE DALLAS 5, TEXAS 
When Telephoning . . . call WILLIAM H. CRENSHAW, Justin-8-9637 or D. E. ABBEY, Madison-5936 














196 THE PETROLEUM ENGINEER, March, 1945 


Tk 








30.0 


~ SS 





145 


THE PETROLEUM ENGINEER, March, 1945 








@ The NO-OX-ID policy of pipe line protection 
increases to the ultimate the life expectancy of 
lines laid cross-country through corrosive soils 
and under city streets. 


Under the NO-OX- ID life protection plan, 
NO-OX- ID, the original rust preventive, 
mechanically excludes corrosion accelerators by 
maintaining a plastic coating on the pipe that 
cannot crack or chip. NO-OX-ID contains, in 
addition, chemical inhibitors that prevent cor- 


erosion under the protective film. 


The same rust preventive chemicals impreg- 
nate the NO-OX-IDized, laminated wrappers 
which seal in and augment the undercoating. 


The 26-year service of this combination .. . 
NO-OX-ID and NO-OX-IDized Wrappers . . . 
in the protection of pipe lines has proved its 
ability to resist the most aggravated soil or 
weather conditions. 

Dearborn engineers will be glad to consult 
with you about NO-OX-ID protection. It’s 
for life! Just drop us a line. 


The ORIGINAL RUST PREVENTIVE’ 


Ye Dearborn Chemical Compan o at 
Dept. L, 310 S. Michigan Ave. re 4, Ill. 
ay hod Me ay = New York e Los Angeles e Toronto bail 
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occurs the visual score will indicate a 
maximum rating of 100. 

One coupon was tested during the 14- 
day period, 11-3-44 to 11-17-44. During 
this time system water was continuously 
chlorinated, the residual chlorine rang- 
ing between 0.8 ppm. and 1.0 ppm. Dur- 
ing the second 14-day test period from 
11-17-44 to 12-1-44 the same quantity of 
chlorine wascontinuously added together 
with ammonia in the approximate pro- 
portion of 4 parts chlorine to 1 part am- 
monia. During the third 14-day test pe- 
riod from 12-4-44 to 12-18-44 no chlorine 


or ammonia were added. The results indi- 





TABLE 1 











| 
| Weight loss, | Visual 
mg per sq. | score 
in. per day 
14-day test, compressor station | 
system, no chlorination.. .. . | 2.9 64 
14-day test, compressor station | | 
system, chloramine added... 6.4 i; 87 
14-day test, compressor station | | 
system, chlorine added Be ose } 8.5 | 36 


40-day test, main line station, 
no chlorination......... We 2.4 43 
40-day test, main line station, 


chlorine added............ 4.2 23 
6-month test, gasoline plant 

system, no chlorination..... 2.5 23 
6-month test, compressor sta- 

tion system, chlorine added. 4.1 15 

















cate that system water is less corrosive in 
the presence of chloramine than in the 
case of chlorine alone, and that system 
water is less corrosive when neither chlo- 
rine nor chloramine is present in the con- 
centration mentioned above. (Table 1.) 


Consecutive corrosion tests of 40 days’ 
duration were made at a main line sta- 
tion in the manner described above and 
the results confirm the data of the 14-day 
tests (Table 1). 

A 6-month field station corrosion test 
was made simultaneously in the gasoline 
plant system water and in the compres- 
sor station system water. Gasoline plant 
system water overflows and serves as 
make-up to the compressor station sys- 
tem water. During the corrosion test 
period, the gasoline plant system water 
was not chlorinated and the compressor 
station system water was chlorinated. 
The Ryznar stability index showed the 
gasoline plant system water to be scale 
dissolving (corrosive tendency) whereas 
the compressor station system water 
ranged between a balanced and a scale- 
forming condition (non-corrosive tend- 
ency). Despite this, greater corrosion 
occurred in the compressor station sys- 
tem water. These results (Table 1) again 
show that chlorination increases the cor- 
rosive tendency of a water. 
> Cost of chlorine vs. chloramine. In- 
sufficient data have been accumulated to 
make a cést comparison between chlo- 
rine and chloramine. During the 39-day 
period from 7-22-44 to 9-8-44, chlorine 
was consumed at the rate of 87.5 lb. per 
day. Ammonia and chlorine was used 
during a following 8-day period in Sep- 
tember and also during an 18-day period 
in December, at the rate of 53 lb. chlo- 
rine per day. This seems to indicate that 
the use of ammonia reduces the chlorine 
consumption; however. local conditions 








O. R. SMITH 


Owner and Operator 


r—QUOTS 








‘The overall result of the recent 
expansion of oil pipe lines is g 
sizable permanent addition to the 
country’s transportation facilities. 
All these lines, particularly the Big 
Inch and Little Inch, have contrib. 
uted greatly to the solution of the 
oil transportation problem during 
the war emergency. All but six of 
the new lines are privately owned 
and operated and nearly all will 
continue in operation after the 
war.''—Sam G. Spal, The In- 
terstate Commerce Commission. 








may have varied during these three 


periods of observation. 
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‘ J. H. (HERB) SMITH 
Job Superintendent 


Field Office and Warehouse 
East on Highway 80 
ODESSA, TEXAS 
Phone 187 or 1142 
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COMPRESSORS WELDERS 
BITCHERS TRUCKS 
BOZERS TRACTORS 


SMITH 


CONTRACTING CO. 


PIPE LINE CONSTRUCTION 
== ODESSA. TEXAS == 





F. A. (ARNOLD) SMITH 
Manager of Construction 


Main Business Office 
1410 Ft. Worth Nat'l Bank Bidg. 
FORT WORTH, TEXAS 
Phone 2-6147 


The Organization with “Pipe Line Know How” 
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CONSTRUCTION CO. 


Pipe Lines 


During the past year we’ve had 
the pleasure of participating in 
the construction of some of the 
Nation’s major pipe lines, de- 
signed to further our war effort 
today and to contribute to better 


living tomorrow. 


1105 COMMERCE BUILDING 


HOUSTON 2 


TEXAS 


199 














Pipe Line 
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ELECTRICAL EQUIPMENT ON LITTLE BIG INCH 
LINE HAS AUTOMATIC AND SAFETY FEATURES 


By A. S. MUNNEKE* and JACK L. GATES: 


| EXCLUSIVE | Mucu has been writ- 
ten about the “Big 
Inch” pipe line, the difficulties encount- 
ered in construction, and its successful 
completion, but considerably less is prob- 
ably known by the general public con- 
cerning its companion, the “Little Big 
Inch.” 

The “Little Big Inch” is a 20-in. prod- 
ucts line beginning at Beaumont, Texas, 
and extending to the New York area, a 
total of 1475 miles. The push behind the 
products in this line is given by 28 pump- 
ing stations, spaced approximately 50 
miles apart, with a total electric motor 
capacity of approximately 113,500 hp. 
In general, each pumping station con- 
sists of three units, operating in series, 
each unit being composed of one 1250 
hp. induction motor driving a centrifugal 
pump. There is, of course, much more to 
a pumping station than pumps and mo- 
tors, and that is the part with which we 
wish to concern ourselves in this article. 

Suppose we take an imaginary trip to 
one of these typical stations. We have 
heard of the “bigness” of all this equip- 
ment and the enormous capacity of the 
line, therefore, as we drive toward the 
station we naturally expect to see a large 
pump house and possibly a large substa- 
tion structure similar to what we are ac- 
customed to seeing around public serv- 
ice centers. We are surprised when we 
drive in view and see a small neat pump 
house, approximately 36 ft. by 80 ft. with 
10 ft. walls. As we are concerned prima- 
rily with the electrical installation, let us 
begin with what is first seen—the incom- 
ing power line. 

The primary voltage of the power line 
may vary from 22 kv. to 110 kv., depend- 
ing on which of the 17 power companies 
serves this particular station; secondary 
voltage in all cases is 2400. This trans- 
mission line may be a few hundred feet 
long from where it taps the main line of 
the power company, or again it may be 
miles long. In one case it was necessary 
to build more than 100 miles of over- 
head transmission line to reach the re- 
motely situated station, for the station 
locations were rigidly fixed by the hy- 
draulics of the line and could not be 





*A. S. Munneke, an electrical engineer with 
Stanolind Pipe Line Company, Tulsa, Oklahoma, 
was loaned to War Emergency Pipelines, Inc., 
for the 24-in. and 20-in. pipe line construction. 
A graduate of Oklahoma University, Munneke 
was with Southwestern Bell Telephone Com- 
pany five years and joined Stanolind in 1937. 

jJack L, Gates was loaned to War Emergency 
Pipelines, Inc., by Standard Oil Company (N. 
J.) He spent 10 years in the Aruba N.W.I. re- 
finery of his company, experience that helped 
him with PAW in the foreign refinery division, 
which he joined when his work was finished 
with WEP. Four months ago he joined General 
Foods Corporation. 
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altered for the convenience of existing 
power facilities, 

We are all accustomed to seeing sub- 
stations as a mass of steel work, over- 
head busses, large insulators, enormous 
oil circuit breakers, and other equip- 
ment. In this case we are surprised to 
see a few wooden poles and a single 
transformer. The substation consists of 
one 3750-kva. 3-phase oil-insulated self- 
cooled transformer equipped for future 
air blast, which would give a rating of 
5000 kva. Various combinations of volt- 
age taps above and below normal volt- 
age are provided, the exact number and 
percentage being determined by the pow- 
er system stability. This transformer is 
protected on the primary side with a set 

disconnecting fuses, ahead of which 
is installed an air break isolating switch. 
A 4-pole structure is situated on the sec- 
ondary side of the power transformer, 
between the transformer and pump sta- 
tion, and serves the purpose of support- 
ing the 1200-amp. gang-operated discon- 
necting switch and transformers for aux- 
iliary power and lighting. This auxiliary 
equipment consists of three 10-kva. sin- 
gle-phase transformers, connected delta 
delta, 240 volt secondary, for power, and 
one 15 kva. single-phase 120/240 volt 
secondary for lighting. This transformer 
bank is protected with conventional fuse 
cutouts on the primary side. 

From the abovementioned structure 
the main feeder lines go into the control 
room through porcelain wall bushings, 
and thence to bushings on top of the 
main metal clad switchgear. The switch- 
gear, control desk, sequence control cab- 
inet, teletype machine, and other equip- 
ment necessary to the operation of the 





line are in a control room at one end of 
the pump house. As it is possible that 
a gaseous atmosphere may exist in the 
pump room and around the manifold 
area, the centro] room is sealed as tight. 
ly as possible. As a further precaution 
a supply of clean air from the outside js 
forced into the control room, thus main. 
taining slightly higher than atmospheric 
pressure. With this arrangement it is as. 
sured there will be no accumulation of 
gaseous vapors in the control room and 
conventional switchgear and other equip. 
ment can be used. All conduit and piping 
entrances into this room are installed 
with stuffingboxes. 

The factory assembled metal clad 
switchgear is of the lift type, both for 
full and reduced voltage starting, de- 
pending on the requirements of the pow. 
er company serving the particular sta- 
tion. In all cases the switchgear consists 
of an incoming line breaker, 1200 amp. 
100,000 kva. interrupting capacity, and 
the motor starting breakers are in gen- 
eral rated at 600 amp. This switchgear 
is essentially standard metal clad, equip- 
ped with undervoltage, overcurrent and 
reverse phase relays, watt-hour meter, re- 
cording voltmeter, and other standard 
accessories. Slight changes were made 
to accommodate the protective and auto- 
matic features, which will be described. 

Before leaving the switch room, let us 
examine the “heart” of this electrical 
control system. The sequence control 
cabinet is truly a “heart,” as all protec- 
tive devices lead to this point, and from 
here is given the “order” regarding what 


THE PETROLEUM ENGINEER, March, 1945 





yl 





re: 


Gr 


Hi 








tH 
ES | = 


TESt 


end of 
le that 
in the 
inifold 
) tight. 
aution 
side is 
main- 
pheric 
t is as. 
ion of 
m and 
equip- 
piping 
stalled 


- clad 
th for 
g, de. 
: pow. 
Tr sta- 
sists 
amp. 
7, and 
1 gen- 
hgear 
>quip- 
it and 
er, re- 
ndard 
made 
auto- 
ribed. 
let us 
trical 
ontrol 
rotec- 
from 


what 





945 








CLEVELANDS’... 


=§ P £-E-D — MOBILITY — MANEUVERABILITY 


Get Them to the Job 
and Get the Job Done 


“SF A'S TER 


= CLEVELANDS’ Compactness and eliminated 
Dead Weight afford full truck or trailer Mobility. 













results from its numerous 
Graduated Crawler and Wheel 
Speed combinations, plus its 
High Capacity Digging Wheel... 


More Dirt Off the 
Conveyor is Proof 


CLEVELANDS' Speedu> i a8 







€=CLEVELANDS’ Maneuverability 
is due to its simplified Brake Con- 
trolled Differential Steering. Full 
speed range in either direction 


and balanced weight distribution. 





You’ 1 find that in CLEVELANDS every operation incidental to mechanical 
Trenching has been speeded up, assuring you most trench, in most — at 


least cost. That’s why you'll want CLEVELANDS on your Postwar Jobs . 


THE CLEVELAND 
TRENCHER COMPANY 


20100 St. Clair Avenue ° Cleveland 17, Ohio 
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steps are necessary to protect this valu- 
able equipment. 

In the same 100m is a beautiful piece 
of furniture, which on closer inspection 
proves to be quite an unusual desk. Laid 
out on this desk top is a schematic dia- 
gram showing the piping and all valves 
pertaining directly to the station, as well 
as to the pumps and motors. Arrows are 
spaced along this piping diagram that 
show the direction of flow of the oil 
through the line. Spaced at different 
points on the motors, pumps, and valve 
are small indicating lights, each of which 
performs a very definite duty. By glanc- 
ing at them the operator can tell which 
valves are open, which closed, and when 
any protective device is actuated, the cor- 
responding indicating light is illumi- 
nated, telling the operator the location 
and nature of the trouble. 

\ gage board is mounted above this 
desk, which contains the pressure con- 
trollers, pressure gages, flow meter, air 
regulating valve, and a clock. This gage 
board is in reality a metal box that ex- 
tends through the fire wall into the pump 
room, the front part being completely 
vapor tight. All piping enters from the 
pump room side and is accessible from 
the pump room side only. Around the 
control board, extending upward about 
2 ft. and several feet on either side of the 


firewall, is a glassed-in portion of the - 


wall. This allows the operator a clear 
view of the pump room without leaving 
his post at the desk. This control room is 
provided with an electric circulating air 
heater. Also in the room are the power 
distribution panel and lighting panel. 

In the motor room are the three 1250- 
hp. 2400-volt 3-phase 3600-r.p.m. induc- 
tion motors. Each motor has an extended 
shaft that passes through a stuffingbox 
into the pump room where connection is 
made to the centrifugal pump. Although 
these motors were supplied by several 
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CONTROL DESK 


manufacturers, the mounting dimensions 
were standardized to insure interchange- 
ability regardless of manufacturer. A 
duct with attached hood is mounted over 
each motor and is equipped with a small 
suction fan that draws the heated air 
away from the motor. This air in the sum- 
mer is ejected through roof ventilators, 
but for cold weather provision is made 
to distribute the warm air through flame 
arresters into the pump room for heat- 
ing purposes. ' 
Incorporated into the motor room is a 
wash room for the convenience of the 
operators, and an air compressor that 
supplies the necessary air to operate the 


MOTORS 


pneumatic pressure regulating valve in 
the station discharge line. A steel rack 

placed along one wall, contains a num. 
ber of temperature devices. These de. 
vices are connected to the motor bear. 
ings with capillary tubes and then wired 
through conduit back to the sequence 
control cabinet. If the bearing tempera. 
ture rises above a safe point, this temper. 
ature device automatically trips the cir. 
cuit breaker, sounds an alarm, and jj. 
luminates the proper indicating light on 
the control desk. The motors are also 
equipped with a winding temperature de. 
vice. If the motor winding temperature 
becomes abnormal, this device sounds 
an alarm and again the proper light on 
the control desk is lighted, indicating the 
exact point of the trouble. It was consid- 
ered advisable not to have this device 
take the unit off the line, as in most cases 
the operator could control the tempera- 
ture by reducing the load or by some oth. 
er means, and thus avoid an unnecessary 
shut down. The operator has been warn- 
ed, however, that something is wrong 
and must take the proper steps to elimi- 
nate the trouble. 

A similar group of instruments are 
placed in the pump room, which include 
a number of so-called “station devices.” 
Each pump is equipped with bearing and 
casing temperature devices. These op- 
erate in exactly the same manner as those 
previously discussed for the motors. The 
station devices are so called because they 
affect the station as a whole rather than 
any particular unit. These station de- 
vices consist of: Low suction pressure, 
high sump case pressure, high discharge 
pressure, and low air pressure. 

The low station suction pressure de- 
vice is so arranged that the incoming line 
circuit breaker is “locked out” unless 
there is sufficient suction pressure from 
the station below to allow safe starting 
of the centrifugal pumps. It will also trip 
the aforementioned breaker if the suc 
tion pressure should fail for any reason. 
As well as performing these tripping and 
lockout functions, this device sounds an 
alarm and lights the proper indicating 
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Pipe Line 
light on the control board. 

The high line pressure device takes 
the station off the line immediately in 
case of abnormal pressure on the dis- 
charge line in the same manner as the 
low station suction device. 

The high pump pressure device, al- 
though only one device, actually ties in 
on each pump unit, performs the alarm 

nd light functions, and in addition is 
equipped with a series of relays that op- 
erate in the following manner: If the 
three units are operating in series (which 
s normal operating sequence) and for 
some reason the pressure increases above 
a predetermined value on the discharge 
of No. 3 unit, that unit is immediately 
taken off the line. When this happens, a 


relay is actuated in the trip circuit of 
No. 2 unit, which will function within a 
matter of seconds, possibly two to three 
depending on what operating conditions 
dictate, and as No. 2 unit trips the same 
procedure follows for No. 1. If at any 
time during this operation the pressure 
decreases, these relays are taken out of 
the circuit and go back to normal opera- 
tion; however, the operator must restart 
any unit that has been taken off the line 
by abnormal pressure. 

As proper operation of the regulating 
valve in the discharge line depends on 
an adequate supply of air from the air 
compressor, there is installed a pressure 
device that will sougd an alarm and light 


an indicating light if this pressure fails. 





on Protective Coatings 


* 20 pages of helpful information describing Remy time- 
tested coatings for industrial applications involving the pro- 
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PRODUCTS} 
Sa, 


17 PLANTS 


to Serve the Nation tion and equipment. 


tection of steel and metal, brick, cement and wood surfaces 
against deteriorating agencies of all kinds. Included in the 
products described are: 


REILLY PIPE ENAMEL & PRIMER — for 
coating gas, oil and gasoline pipelines, coat- 
ing and lining water transportation lines. 

REILLY COLD APPLICATION PAINTS (C.A. 
40, C.A. 5, and C.A. 50) for use on storage 
tanks, dam gates and other waterworks 
equipment; also on structural steel, stacks, 
towers and other exposed metal construc- 


REILLY RESISCOTE (available in colors)— 
for metal and concrete. surfaces. 

REILLY CREOCOTE—for painting creosoted 
wood block floors, poles, guard rail posts 
and other creosoted products. 

REILLY TRANSOTE—the colorless, paint- 
able wood preservative for protection 
against insect attack and fungi decay. 


Your copy of this booklet will be sent on request. 


REILLY TAR & CHEMICAL CORPORATION 
Merchants Bank Building, Indianapolis 4, Ind. 


500 Fifth Avenue, New York 18, N.Y. 


4 2513 S. Damen Avenue, Chicago 8, Ill. 
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Suction and discharge valves on these 
pumps are motor operated, and the limit 
switches are tied in with the control 
scheme in such a manner that there are 
several unusual safety features. 

Perhaps a better understanding may 
be had of the functions of these devices if 
the necessary steps of an actual start are 
described. Suppose the operator has re. 
ceived an order to put his station on the 
line. and has made necessary valve set. 
tings and has the required suction pres. 
sure. He then goes to the control desk 
and at the top are push buttons desig. 
nated “start” and “stop,” which are the 
controls for use in normal operation. He 
presses the “start” button, which has no 
other function than closing the contac. 
tor on the suction valve. The suction 
valve begins to open and during its 
travel both a green and amber light ap. 
pear on the symbol of the schematic dia- 
gram. Both lights being lighted indicate 
that the valve is operating. When the 
valve reaches the fully open position, the 
green light is extinguished—only the am. 
ber remaining lighted. At this point, time 
limit switches operate, one of which is 
in the control circuit of the switchgear 
circuit breaker. (We are now consider- 
ing reduced voltage starting ). When this 
limit switch operates, the starting break- 
er is closed. When the transition is com- 
pleted from starting at reduced voltage 
and the running breaker closes, a circuit 
to the discharge valve is set up and this 
valve begins to open. In this way there 
is no load placed on the motor until it 
has reached full speed. The discharge 
valve then continues to open (of course 
the suction valve circuit has been de- 
energized) and as in the case of the suc- 
tion valve both the green and amber 
lights are lighted. When this valve 
reaches its fully open position, the green 
light is extinguished and the pumping 
unit is on the line;.however, we have not 
finished with the limit switches on these 
valves. They are so arranged that if for 
any reason (because of defective wiring, 
etc.) the suction valve should leave its 
open position, the circuit breaker for this 
unit would be tripped immediately. This 
would avoid any possibility of the pump 
operating without adequate suction pres- 
sure. 

The above procedure is followed in 
putting No. 2 and No. 3 units on the line. 
In other words, the operator pushes one 
button; from there on the sequence con- 
trol scheme takes charge and the unit 
is automatically put into operation. If 
the operator should push the “start” but- 
ton and then change his mind, he may 
push the “stop” button. The valves will 
automatically close, and all devices will 
reset ready for a new start. 

Assume now that all three units are 
operating in a normal manner and con- 
sider what happens should a few pessible 
sources of trouble develop. Suppose for 
instance the outboard bearing in No. | 
pump should become overheated. At this 
point the temperature device takes 
charge. As this device operates, three 
contacts are closed, one being connecte 
in series with a red indicating light sit- 
vated in the outboard bearing 
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‘Mission Accomplished 


(For The Tennessee Gas and 
Transmission Company ) 


Our assignment in this great project included engineering, design, manufacturing, 
and construction—on a Turnkey Basis—of the seven Compressor Stations (58,000 
H.P. total), the Dehydration Plant, the Gas Metering Stations, etc. 


Last November our work was done and we reported: “Mission Accomplished.” 
Months of satisfactory operation have proved our engineering data. They also 
prove the unqualified advantages of assigning entire projects to Stearns-Roger 
on a Turnkey Basis. 


The Gas Compressor Stations along the 1,265-mile pipe line employ fifty- 
eight 1,000 h.p. gas engine-driven compressors plus twenty-one 400 h.p. 
auxiliary engines for generating electrical power—each plant is self-con- 
tained, independent of outside sources for power, having its own water 
supply, sewage system, employee housing, etc. 


The large Dehydration Plant is designed and built to process the ultimate 
load of 300 million cubic feet of natural gas per day for transmission 
through the 24-inch line. It utilizes diethylene glycol at a working pressure 
of 840 pounds, depressing the dew point to provide adequate protection 
against freezing and the formation of hydrates. 





tearns- 


THE STEARNS - ROGER MFG. CO. 
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Pipe Line 
on the control desk top. A second con- 
tact is parallel with other circuit breaker 
tripping devices. A third contact closes 
a cireuit to the station alarm. As continu- 
ous operation of the alarm would be un- 
desirable, an alarm cutout button is pro- 
vided on the control desk whereby the 
‘perator can stop the alarm. This does 
not prevent the alarm operating, how- 
ever, should trouble occur at any other 
point, nor is it necessary for the operator 
to reset the alarm for this particular 
trouble spot for it will automatically re- 
set when the trouble is cleared. It is im- 
possible, however, for the operator to 
extinguish the indicating light; this hap- 
pens only when the trouble is cleared 


and the device reset by hand. As a fur- 


ther precaution, these instruments are 
so arranged that they cannot be reset un- 
til the trouble is cleared. The location of 
the instrument in most cases is near the 
possible source of trouble, and as the 
unit cannot be started until this device is 
reset, it is hoped that the operator will 
be induced to make a closer inspection 
of the trouble than he would if the whole 
operation could be handled from the 
control room. All protective devices op- 
erate in a similar manner, some of which 
require auxiliary relays. In the main, 
however, all possible auxiliary equip- 
ment has been eliminated. 

The station as a whole is protected by 
devices for the following: High pump 
pressure, low station suction pressure, 


GENERAL PAINT CORPORATION 
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* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.* 








high line discharge pressure, and incom 
ing power overcurrent, each of which will 
trip the main incoming line bre; 
sound an alarm, and operate an indicat. 
ing light. Each motor is protected againgt 
high temperature of bearings, motor | 
overcurrent and winding high tempera. 
ture. With the exception of motor wind. 
ing temperature, all these devices 

the individual unit, sound an alarm, and © 
operate an indicating light. Each pump 
is protected against high temperature jn _ 
bearing and casing. When any of these " 
devices operate, the unit is taken off the 
line, an alarm is sounded, an indicating ~ 
light is illuminated, and both suction — 
and discharge valves close. Also, the sta. 
tion is provided with protection against 
low air pressure and high sump level, 

Normal stopping of a unit can be done | 
from three points: The “stop” button — 
on the control desk, the control switch 
on the switchgear, or a “run-stop” push 
button situated near the pump in the 
pump room. There is only one place, how- ~ 
ever, from which these units may be © 
started and that is from the control desk. — 
The “push” button in the pump room 
and the control switch on the switchgear 
must be in the “run” position before a 
unit can be started. This “run-stop” push | 
button is arranged for padlocking in the 
“stop” position, thereby providing a 
safety feature for mechanics working on 
the pump. 

The motor vent fans are so connected 
that they are started and stopped auto- 
matically with the main pump motors. 
This arrangement leaves no possibility 
of the motors operating without adequate 
ventilation. The control desk is provided 
with an indicating light to assure the op- 
erator that the motor vent fans are in 
operation. Also included on the control 
desk is an indicating lamp for the con- 
trol room blower, which will assure the 
operator that he has a positive pressure 
in the control room at all times. 

A few words may be said concerning 
the conduit installations. Virtually all 
conduits are below floor level and enter 
a pull box or “pit” under the sequence 
control cabinet. A cable trench, extend- 
ing the full length of the switchgear, and 
connecting to the pull box under the se- 
quence control cabinet, is provided to 
facilitate control wiring between these 
units. All electrical equipment in the 
pump room, including motor-operated 
valve units, lighting fixtures and fittings 
are of the explosion proof type. Conduit 
runs from a gaseous area through the 
firewalls or into the control room are 
sealed with sealing condulets and pack- 
ing glands. All outside lighting fixtures 
and those in the motor room are of the 
vapor-tight type. All fixtures and fittings 
in the control room are of the conven- 
tional type. 

Parts of this plan have been used on 
other pipe lines in one form or another, 
and some parts were developed for this 
particular project, but by using this plan 
of station control the contamination of 
different products in transit is held to 4 
minimum, the costs of operation 1s re 
duced, and the continuous delivery of 
full capacity is more nearly —r 
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DISTRIBUTORS OF: 


Tipton Welding Clamps 
0 H & M Beveling Machines 
General Pipe Hooks 


Cardwell Automatic 
Y Pipe Tongs 


Wire Brushes 
Tampico Brushes 
Boomers—Boomer Chains 
Chain Tongs—Pipe Tongs 


Oxy-Acetylene Welding 
Supplies 


General Electric AC and 
DC Welders and Supplies 


Hose: Air—Water— 
Acetylene and Oxygen 


Centrifugal Pumps 
Light Plants 
Alemite Lubrication Service 
Paint Rugs and Canvasses 


American Tar Heating 
Kettles 





“BO” BARDSLEY 


Wire Rope—Complete 
Stock 


Belting and Belt Slings 
Water Cans and Kegs 
Picks and Shovels 


Small tools 





BOB" SHACKELFORD 









brathors. 


SUPPLY DIVISION 


REMEMBER the next time you need pipeline supplies — 
CALL PERRAULT! Most orders are shipped the same day. 


= 1130 NO. BOSTON - TULSA 6, OKLAHOMA - TELEPHONES: OFFICE 5-1104 
RESIDENCE: “BO” 9-3255 - “BOB” 3-2908 - BILL 3-6689 
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CORRECTING PROBLEMS CAUSED BY SCALE 


AND CORROSION IN COMPRESSOR STATIONS? 


| EXCLUSIVE | THE vast network of 
pipe lines, compris- 
ing the agency for the collection and 
distribution of petroleum and petroleum 
products, represents by far the most im- 
portant factor in the modern transpor- 
tation methods employed by this indus- 
try. Uninterrupted flow from field to re- 
finery and from refinery to consumer is 
mandatory; shutdowns cannot be tol- 
erated. 

Operational problems inherent to this 
phase of the industry are numerous, but 
none assumes greater importance than 
the possession of sufficient and properly 
conditioned cooling water. In certain iso- 
lated localities the raw water supply for 
station use is both adequate and of a 
quality that holds corrosion and scale 
to a minimum. Generally speaking, how- 
ever, the reverse is true, and the services 
of a chemical engineer specializing in 
water conditioning are a must if plant 
efficiency is to be maintained. 

Engines and compressors generate 
heat that must be dissipated through cy]l- 
inder walls and connecting rod surfaces 
to the cooling media. Aftercoolers and 
intercoolers must transmit heat through 
transfer surfaces. Any insulation, caused 
by the deposition of salts or corrosion 
products within a water jacket, defeats 
the purpose of the cooling system. A 
scale of 0.020 in. thickness may reduce 
the transfer of engine heat by 10 per 
cent; 0.125 in. by as much as 30 per cent, 
and 0.25 in. by 40 per cent. 

A control system, instituted under the 
direction of a competent water treat- 
ment chemist, will eliminate corrosion 
and scale problems in these cooling sys- 
tems. The establishment of any control 
system must be based on chemical an- 
alyses of the water, a study of the cool- 
ing system design and existing condi- 
tions in the equipment, as well as con- 
sideration of the metals, temperatures 
and circulating conditions that affect 
velocity and turbulence. 

Problems occurring in these systems 
are influenced by atmospheric contami- 
nation from gases, such as oxygen, car- 
bon dioxide and hydrogen sulphide, and 
bacteria, algae, and dust. This frequentlv 
introduces appreciable quantities of sil- 
ica into the equipment. Velocity, tem- 
perature, and incomplete wetting of the 
metal surfaces are design features, and 
a variety of metals and alloys present in 
systems encourage and introduce water 
problems inherent to the systems, unless 
corrective treatments are employed. 
Corrosion in engines and compressors 
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By PAUL V. SANDERS, Chemical Engineer 


is frequently severe as a result of me- 
chanical factors as well as of corrosive 
chemical equilibria. Scale is a problem 
in cooling systems and although car- 
bonate deposits are most common, both 
silica and sulphate deposits occur with 
regularity. Temperature conditions in 
much heat transfer equipment are such 
as to cause appreciable deposition. Silica 
is probably the number one offender be- 
cause it acts as a binder for miscellane- 
ous suspended matter and in most cases 
will occur regardless of the mechanical 
treatment employed. Silica deposits in 
exhaust valve jacket of internal-com- 





Bacteria, gases, dust and 
algae no longer need 
be allowed to destroy 
maximum efficiency in 
compressor stations. 





bustion engines are not unusual. Corro- 
sion products are invariably present in 
scale depositions and objectionable ac- 
cumulations of mud and sludge add to 
the necessity of removing materials that 
are insoluble under operating conditions. 


Very hard waters require both ex- 
ternal and internal treatment. Zeolite or 
modified lime-soda softening may be em- 
ployed as pre-treatment, but this must 
be followed with internal conditioning 
to maintain insoluble material in solu- 
tion or true colloidal suspensions. Con- 
centrations of the solids in the cooling 
system must be kept at reasonable fig- 
ures, with a small percentage of the cir- 
culating water dumped periodically ac- 
cording to control tests on the water. The 
chloride method of concentration con- 
trol is a satisfactory measurement for 
this. It is our experience that each sys- 
tem has a maximum concentration ratio 
based on system design, operation, and 
characteristics of the water used. The 
chloride contro] system works two ways 
—it avoids too high concentrations and 
it prevents unnecessary dumping of large 
quantities of water. ; 

Beta glucoside and certain of its de- 
rivaties are used for the prevention of 


D. W. Haering and Company, Ine, 


scale formation in such systems. The — 


amounts required are quite small and all 
these chemicals possess the qualities of 
preventing heavy sludge formations and 
are positive preventives of silica deposi- 
tion. 

Chemically, oxygen and carbon di. 
oide are the worst offenders so far as 
corrosion is concerned. Of almost equal 
importance, however, are the chloride 
and sulphide ion. High chloride contents 
have a destructive effect on protective 
films. The presence of the sulphide ion, 
either as hydrogen sulphide or sodium 
sulphide, greatly accelerates the corro. 
sion rate. Differential aeration is a very 
vital factor affecting exhaust valve guides 
in engines and plays an important part 
in corrosion of idle equipment. Voltaic 
couples as the result of uneven scale de- 
position or of repairs by welding are 
common corrosion accelerators present 
in many systems. Velocities, which may 
run as high as hundreds of feet per sec- 
ond, and impact pressures, which may 
reach thousands of pounds per square 
inch in connecting rods at stroke re- 
versals, introduce cavitation and ero- 
sion as serious corrosion factors. 

As oxygen control is apparently im- 
practical because of recurring contami- 
nation that would necessitate large 
amounts of chemicals for removal, and 
because other factors are equally impor- 
tant in their influence on corrosion rate, 
the use of film inhibitors for corrosion 
control is indicated. 

A variety of materials have been em- 
ployed for this purpose, among others 
calcium and sodium hydroxide, sodium 
carbonate, silicate, phosphate, tannin, 
dichromate, and the organic glucoside 
derivatives known as the glucosates. 
These all have as their object the de- 
positing of a more or less impervious 
film on the metal surface that is in con- 
tact with the water. These films may be 
of appreciable thickness such as are 
formed by the silicates, or they may be 
of molecular dimension as formed by the 
organic glucosates. The hydroxides, un- 
der a restricted set of conditions, appear 
to have some effect on certain me 
but they would have a detrimental effect 
on any nitrogenous or sulfonate film for- 
mation. Caustic and silicate treatments 
are objectionable as they cause hal 
scale formations and by binding the dirt 
and iron oxide present in the cool 
water may cause plugged supply lines 
and water passages. The phosphates are 
expensive and form heavy sludges, 

(Continued on Page 212) 
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Pipe line “know how” seasoned by more 
than 25 years of continuous experience has 
paid off again on Whitaker's tough 114.4 
mile spread on the Tennessee Line. 


The'section laid by Whitaker crews from 
Splendora, Texas, to the Sabine River cross- 
ing was about as tough as they come... 
114.4 miles of 24-inch main line... through 
very heavy timber most of the way. For 45 
miles construction was through rough, hilly 
country with innumerable stream crossings 
- .. and requiring many extremely sharp 
bends per mile. For another third of the 
line the crews rip-wrapped through soft, 
swampy country. 


Thanks to experience, loyalty and hard 
work on the part of Whitaker crew men, 
this tough job was finished on schedule. 


4 


ae * 


ie Depcwdable Pipe Line Seana 


0.0. WHITAKER CO. 


ENGINEERING & PIPE LINE CONTRACTORS 


New Construction - Reconditioning - Taking Up Old Lines 
Offices 
Dan Waggoner Bldg.. FORT WORTH, TEXAS 


Offices & Warehouse: 3300 Navigation Blvd., Houston, Texas 


General 
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| (Continued from Page 208) 

| whereas the tannins are just as likely 

_ accelerate corrosion as to inhibit jt. The 
dichromates are erratic and inefficient a 
cooling system temperatures. 

Natural glucosides that do not belong 
to the tannin grouping were first used 
for scale and corrosion control in aque. 
ous systems in 1931. Economically avai), 


ca | ; : 
"HAA able, their colloidal character, unwieldly 


structure, hydroxyl groupings, and scale. 
removal properties suggested their appli. 
cation as corrosion inhibitors of the filn 
forming class. As inhibitors that do not 
remove existing corrosion products ae. 
celerate corrosion, the properties of the 
glucosides that remove calcium, mag. 
nesium, silicon; and iron are of prime 
importance. 

The removal of carbon dioxide by the 
use of alkalies is of little, if any, value in 
this type of system as the resulting car. 
honates and bicarbonates release carbon 
dioxide at the heat transfer surfaces any. 
way. pH values should be maintained be. 
tween 7 and 9 and alkalies may be used 
to increase pH values. In order to avoid 
sludge formations, sodium glucosate js 
used for this purpose. 

Sodium chrom glucosate through film 
formation will control the action of the 
chloride and sulphide ion. Concentra. 
tions are important in their effect on the 
corrosion rate and concentration control 
is vitally important if corrosion is to be 
stopped. The sulphide ion, usually pres- 
ent in the raw water as hydrogeri sul- 
phide, may be removed by aeration. It 
is of no value to convert it to sodium sul- 
phide and larger quantities of chrom 
glucosate are required if it cannot be re- 
moved as suggested. 

Voltaic couples due to scale deposi- 
tion may be eliminated by cleaning and 
maintaining the equipment clean. Insome 
cases phospho glucosate is used to clean 
rapidly the system before adopting rou- 
tine treatment. There is no excuse for re- 
peated cleaning of this sort, however, as 
properly treated water in properly op- 
erated equipment will not form scale. 
Corrosion due to dissimilar metals is 
best controlled by the intelligent selec- 
tion of metals before manufacture but 
where such conditions do exist, the 
chrom glucosates afford a large measure 
of protection. 

Corrosion due to differential aeration 
and turbulence can be eliminated by 
correct design and ultimately better con- 
trol may be expected. A film inhibitor 
such as chrom glucosate is of value and 
the removal of scale helps to reduce both 
factors. Erosion is largely due to sus- 
pended solids, entrained gases, and rates 
of flow. Suspended solids may be largely 
controlled by the glucosates utilizing 
their effect of holding materials in true 
solution or colloidal suspension. The ef- 
fect of gases is efficiently reduced by the 
| chrom glucosates. ; 
Scale and corrosion problems in @ 

jacket cooling water system can be con- 
trolled. An operator of a compressor 
station no longer need tolerate scaled or 
corroded jackets and liners. Better per 
formance, longer equipment life, and de- 
creased maintenance costs in water US 
ing equipment are available. xr 
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| In pipe line work, trenchers have to take 
it as it comes—and Buckeyes do just that. 
Since the first pipe line was laid, Buck- 

eyes have been digging trench at the low- 
ed ew ; 

est ultimate cost per cubic foot of exca- 
ue- ° ° ° 
ii). | vated material. Early in the history of the 
dly 4 transmission of petroleum and gas, refine- 
ale. | ments were made on Buckeyes which en- 
abled them to cope with the most abusive 
conditions to be encountered. They are 
the accepted equipment for this type of 
th. work, A number of Buckeyes that made 
nag. | tench for the first pipe lines are still in 
















































Model 12 digging trench 
mm coral rock for cable 
on Eniwetok, Marshall Is- 
lands. Official U. S. Navy 
photo. 


It isn’t what equip- 
ment costs — it’s what 
it does that counts. 


When war demanded trenchers the long, 
successful record of Buckeyes qualified 
them to the rigorous job. They are in ac- 
tion in every theatre of war digging trench 
for shore-to-fuel dump lines, emergency 


water lines and trench for burying electric 
and communication cables. 


The release of America’s pent up motor- 
ists in the postwar era and wider peacetime 
use of aircraft will demand more petroleum 
products than ever before—more pipelines 
—Buckeyes will be available to dig the 
trench with maximum speed, efficiency and 
economy and at minimum cost. 


A 


trenching for gathering . 


line of Plantation Pipe Line Co. 


Acme News photo. 
oe ere Trenchers 
Road Widener 
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PRESSURE WELDING OVERLAND PIPE LINK 


EXCLUSIVE | Wiruin the past four 
years some 1280 
miles of overland pipe, ranging from 2- 
in. through 24-in. diameter has been 
welded by the oxy-acetylene pressure 
welding process.* This new semi-auto- 
matic process has proved its adaptability 
to all types of right-of-way conditions 
while producing weld joints of excellent 
quality in record time. These factors 
combine to form an overland pipe’ weld- 
ing procedure unusual in pipe line con- 
struction. This article will cover the 
major features of the pressure welding 
process and outline some of the recent 
developments in process and equipment. 


*Process Patents held by The Linde Air Prod- 
ucts Company. Apparatus Patents pending by 
Pressure Weld Company. 
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Three major features of the pressure 

welding process are the following: 

1. A field weld of excellent qual- 
ity. 

2. A semi-automatic process 
wherein operator skill plays a 
minor role. 

3. A-system of pipe line construc- 
tion wherein substantial sav- 
ings in man hours, materials, 
and equipment is effected. 


» The process. The pressure weld is 
formed at subfusion temperatures of the 
materials being joined, as the result of 
transinterface crystallization and diffu- 
sion. The mechanism for obtaining these 
conditions is relatively simple and ac- 
curate. The materials to be joined are 
placed in abutment under a holding end 


By E. P. JONES, General Superintendent, Pressure Weld Company 


force. The temperature in the weld gone 
is raised, by means of oxy-acetylene 
flames, to temperatures above the erit. 
ical temperature of the steel (210. 
2500°F.). When the proper temperature 
is obtained, as noted by the plastic cop. 
dition of the metal in the weld zone, the 
final welding end pressure, equal to 
3000-4000 Ib. per sq. in. of joint crogs. 
section, is applied. This causes upset. 
ting of the pipe material producing a 
smooth rounded upset on the internal 
and external surface of the joint. 


>» The pressure weld. The weld joint 
produced by the pressure weld process 


FIG. 1. Welding clamp suspended 
from side-boom installed on tractor. 
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HAMER LINE BLINDS 
AND PLUG VALVES 


for Drilling, Refining 
& Pipeline Service 


GLAND PACKED 


ASA 150 TYPE 








Pipe Line 

is unique in several respects. By virtue 
of having been made at subfusion tem- 
peratures. cast structure is avoided. 
There are no oxide inclusions, porosity, 
laps, cold shuts, fish eyes, pipes, etc. A 
good proof of this is the fact that X-ray 
examinations show the pressure weld to 
be clean and homogeneous, in all cases. 

No change in chemical composition of 
the pipe takes place. Microscope exami- 
nations of weld cross-sections show that 
the structure of the material in the weld 
zone has only been affected to the ex- 
tent of producing a slight grain enlarge- 
ment over that of the parent metal. 

Physical tests on the welds show them 
io be as strong or stronger than the pipe 
material. They possess ductility and have 
high impact and fatigue resistance. Dur- 
ing the welding on the recently com- 
pleted 24-in. O. D. by 14-in. wall thick- 
ness pipe line for the Tennessee Gas 
and Transmission Company, over 4700 
physical tests were made on welds re- 
moved from the line. These results show- 
ed average ultimate tensile strength of 
over 75,000 lb. per sq. in. with approxi- 
mately 25 per cent elongation across 2- 
in. centers transverse to the weld zone. 

There are no excessive penetrations of 
weld metal or “icicles” on the inside of 
the welds to damage the pipe cleaning 
equipment or “go-devils.” A smooth 
rounded upset that will average approxi- 
mately 5/32 in. in height (depending 
upon the wall thickness) remains on 
the inside of the pipe. This upset does 
not restrict the flow in either oil or gas 
pipe lines as proved by the entirely pres- 
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FIG. 2. Pressure welding 
equipment in operation. 


sure-welded pipe lines now in operation. 
delivering in each instance in excess of 
designed capacities. 

> The pressure welding equipment. The 
acid test for any welding equipment is 
its ability to stand up under right-of-way 
conditions. The laying of pipe line across 
desert country, swamps, rice fields, hills, 
and other types of terrain has shown 

















32 COURT STREET 
ENQUIRER BUILDING 





LOCKWOOD KESSLER & BARTLETT, Inc. 


ENGINEERS 
AND 
SURVEYORS 
SINCE 1889 


INTERNATIONAL 
PIPE LINE ROUTE SURVEYING 
MAPPING and ENGINEERING 


BROOKLYN 2,N. Y. 
CINCINNATI, OHIO 
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that this semi-automatic welding process 
is portable and practical. Fig. 2 shows 
the pressure welding equipment operat- 
ing under ideal right-of-way conditions. 

The welding equipment is self-con- 
tained. The welding clamp is suspended 
from the side-boom installed on a stand- 
ard tractor, as shown in Fig. 1. 

The hydraulic equipment is built on 
the side of the tractor and the hydraulic 
pump is operated by the tractor tail- 
shaft auxiliary drive. Water cooling ‘is 
supplied to the welding clamp through a 
closed cooling system with circulation 
provided by a separate pump also driven 
from the tractor take-off. 

Special trailers have been developed 
to carry the acetylene generators and 
oxygen cylinders. These are constructed 
so that in mud and swampy places the 
trailer floats when the pneumatic wheels 
become inoperative. In some cases, trail- 
ers with caterpillar tracks have proved 
advantageous. (See Fig. 2.) 

It has been found that the acetylene 
generators and other oxy-acetylene 
equipment function reliably under the 
most severe right-of-way conditions. 

The welding clamp has undergone 
considerable development since its in- 
troduction. The present design incorpo- 
rates many features to eliminate the hu- 
man element from the welding process. 
To this end, a procedure has been estab- 
lished for qualifying the machine and 
operator so that settings for the oxygen 
and acetylene regulators along with the 





Colombian output 


The Anglo-Dutch Shell of Co- 
lombia Oil Company is ready to 
begin large scale exploitation of 
Colombian oil fields in April, it has 
been disclosed. Shell of Colombia 
has 42 wells ready to start pro- 
duction in the Casabe area. Initial 
production of the new field is esti- 
mated at 1400 bbl. a day. The oil 
will be shipped to Curacao, Dutch 
West Indies, for refining. 
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NO. 24 OF A ‘“‘READY-WITH-A-RODGERS'’’ SERIES 





“For five years now our Rodgers Universal Press has 
been proving that it has the stuff. We’ve strained this 
unit to the extreme, away beyond its intended capacity. 
It's so adaptable that we’ve even used it in production 
welding, when the job called for pressure on a jig. 


We'd be lost without it.” 


That’s how James L. Nellis, vice president, Choctaw, 
Inc.. Memphis, feels about the Rodgers Universal 


Press. It saves time and money, wherever portable 


Pressing bushing into drum— 
photo courtesy Choctaw, Ine., 
Memphis 


pulling, pressing, or lifting power is needed. [If it’s 
a Rodgers, it’s the best in hydraulics. 4 sizes—one for 
your job. For complete information and prices, write 
or wire Rodgers Hydraulic, Inc., 7431 Walker Street, 


St. Louis Park, Minneapolis 16, Minnesota. 


Uses for the RODGERS UNIVERSAL HYDRAULIC PRESS 


Gear Pulling « General Press Work ¢* Jacking Pipe + Erecting 


Machinery « Relocating Machinery « All-Purpose Jack 


RODGERS HYDRAULIC, Inc. 
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An ounce or two of 
Steedy 6 welded to new or worn ex- 
haust valve faces adds 300 to 400 percent 
te their normal life, prevents burning, 
saves overhaul jobs, costs only a few 
cents per valve. 


This folder outlines the simple proce- 
dure any garage or shop equipped 
with acetylene welding equipment can 
follow. Eliminates your worries about 
valve replacements and saves money 
as well. 

MELO NEW LIE 


are worn ra/rts 


witw STOOOr 6 


Write for folder 

Weld New Life On- 
to Worn Valves With 
Stoody 6” — no obli- 
gation. 


STOODY COMPANY 


1142 SLAUSON AVE., WHITTIER, CALIF. 


STOODY 6-rTHwE meTat 
THAT ADDS EXTRA MILES 
TO EXHAUST VALVE LIFE! 


Pipe Line 
pressure readings of the hydraulic 
gages can be recorded, and adhered to. 
Each morning, qualifying welds are 
made and tested on the spot so that an 
accurate check on the quality of the 
weld is obtained without having to wait 
on the result of laboratory tests. Fre- 
quent checks are made during the weld- 
ing of the line, and when any appreciable 
change in conditions has been noted. 
Hydraulic means are used to grip, 
align, and produce end force for pres- 
sure welding. The welding clamp, sus- 
pended from the tractor boom opens 


j 
, 7 


like the clamshell bucket used by ex. 
cavating machinery (Fig. 3). It is low. 
ered by a winch over the ends of the pipe 
to be welded. On contact with the pipe, 
end saddles take the weight of the ma. 
chine so that the open halves close about 
the pipe and are latched together by 
hand operated toggle-acting latches, 
Hydraulic cylinders, placed verti 

on the top of the clamp, operate through 
rods and roller chains to apply force to 
the inclined surfaces of the gripping 
dogs. These move in radially against the 
pipe surface, rounding up any slight 


Bit, | 


FIG. 3. Welding clamp opens like clamshell bucket. 


FIG. 4. After ignition flames are placed directly in the groove. 
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... THANKS TO 


A new, economical way of producing the chemical 
equivalent of distilled water on location, this Firt-R-STiL 
industrial unit demineralizes water at the rate of ten 
gallons per minute by means of a simple filtration 
process employing Ion Exchange Resins. This portable 
assembly is particularly suited for use in the petroleum 
field, and can be mounted on skids, moved by truck, 
or installed in a permanent location. 

Brackish water containing up to 4,000 parts per 
million, or even higher, of dissolved salts, is transformed 
by the Fitt-R-Stit into demineralized water having a 
salt content to meet your requirements. If desired, a 
solids content as low as two parts per million calcium 
carbonate may be obtained. 

Complete information on the Fitt-R-STIL, its operation 
and installation, is available from Cyanamid. Final 
recommendations will be made upon study of your 
particular problem by Cyanamid engineers. 


10 GALLONS OF WATER A MINUTE 






FILT-R-STIL unit which demineralizes water at any 
desired rate for use in petroleum production, consists 
of four treating towers containing beds of lonac 
Resins. Water is fed under pressure and delivered 
through a conductivity cell which indicates the quality 
of water being produced. A regenerative system for 
the reactivation of the lonac resins restores the unit 
to full operating efficiency in less than an hour's time. 


When Performance Counts... Call on Cyanamid 


(A Unit of American Cyanamid Company) A 


30 ROCKEFELLER PLAZA + NEW 
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| | reeicon LYANAMID 2 Coamnciad Coyerntn 


YORK 20, N: Y. 








»val tendency, and aligning the edges to 
be joined. Hydraulic end cylinders force 
the pipe together under controlled hy- 
draulic pressure. 

> The welding procedure. When the 
pipe is clamped and aligned under a 
holding pressure equal to approximately 
1000 Ib. per sq. in. of joint cross-section, 
the welding cycle is started. The gases 
flowing to the welding heads are turned 
on by means of quick acting valves. After 
igniting, the flames are placed directly 
in the groove (Fig. 4) formed by the 
beveled ends of the pipe (10 to 20 deg. 
included angle). This provides heating 
while the slight feather of acetylene on 
the flames insures a non-oxidizing at- 
mosphere, thus eliminating any chance 
for oxidation to occur. When the weld- 


FIG. 5. Typical pressure weld in 
16-in. O.D. by 4-in. wall pipe. 





ENGINEERING DESIGN CONSTRUCTION 


FOREMAN - RICHARDSON - BAIRD 
20 WEST 9TH STREET 
KANSAS CITY, MISSOURI 


COMPLETE SERVICE FOR THE PETROLEUM AND GAS INDUSTRIES 














“PIPE LINE PROTECTION 
FOR VICTORY AND BEYOND 





aa ; 
JACOB'S NEW 1945 MODEL CATHODIC UNIT OPERATED ON NAT- 
URAL, GAS, BUTANE OR GASOLINE—60 to 90 days delivery. D.C. 5 K.W. 
150 AMPERES 10 to 40 VOLTS A.C. 5 K.W. 110 VOLT (FOR RECTIFIED 
CATHODIC SYSTEMS). SLOW SPEED, HEAVY DUTY CONSTRUCTION 
THROUGHOUT. Electric started. Automatically stopped for low oil, over- 


heating or generator failure. Extra large special design air cleaner, Marvel over- 
head oiler, Fram oil filter, extra large crankcase oil reservoir. Designed and built 
to give dependable uninterrupted service year after year. 

Thousands of miles of American and foreign pipe lines are being cathodically 
protected by Jacobs units. Write for literature. 


THE JACOBS WIND ELECTRIC COMPANY, INC. 
Pipe Line Division: MINNEAPOLIS 11, MINNESOTA, U.S.A. 
America’s Leading Manufacturer of Pipe Line Cathodic Plants 
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ing temperature is reached, the final or 
welding pressure is applied to produce 
the weld upset. An electric signalling de. 
vice is used to warn the tractor driver 
when sufficient upset has been secured 
and he immediately reverses the flow of 
oil to the hydraulic cylinders, retracting 
the welding clamp. 

The welding flames are reciprocated 
slightly across the weld upset at the end 
of the weld cycle to produce a lightly 
fused, uniform-appearing external up. 
set. This eliminates any traces of the 
original edges of the pipe ends. A typical 
pressure weld is shown in Fig. 5. This is 
a weld in 16-in. O. D. by 44-in. wall pipe. 

The end point of the welding opera- 
tion is not based upon time, but upon the 
obtaining of a predetermined amount of 
upset or gather. Thus, any slight differ- 
ences in wall thickness or composition 
are compensated for: First, by bringing 
the metal in the weld joint up to welding 
temperature and correct plasticity with- 
out regard to time, and, second, by ob- 
taining a uniform amount of upsetting 
of the plastic metal in the joint. 

The welding times for various pipe 
wall thickness are shown in the follow- 
ing table: 


TABLE 1. 

Wall thickness Approximate heating 
of pipe time required 
-187 inch 45 seconds 
-203 inch 50 seconds 
.238 inch 55 seconds 
-250 inch 60 seconds 
.375 inch 90 seconds 


All grades and compositions of line 
pipe are readily pressure welded with 
time approximately as listed above. Daily 
weld production will obviously depend 
upon right-of-way conditions, but experi- 
ence has shown that average production 
on the “big inch” sizes will approximate 
135 welds per day (approximately 1 
mile). On the smaller sizes, more rap! 
progress will be made so that up to 200 
welds per day can be expected. 
>» Summary. The past few years have 
seen the introduction of the pressure 
welding process to overland pipe lines. 
It has proved to be a revolutionary de- 
parture from accepted methods. 

High quality field welds are produced 
under all conditions of weather and ter- 
rain. The so-called “Monday morning’ 
welding has been eliminated. 

Pressure welding has provided mass 
production methods to the pipe line in- 
dustry while reducing welding crews 
and auxiliary equipment. Neither weld- 
ing rods nor electrodes are used. in 
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The presence of uncontrollable secondary variables in refining processes 
is often the critical factor in automatic regulation. Hot oil outlet is an 
excellent example of how control of the main variable can be upset. 


In such cases, the functioning of a single automatic regulating instru- 
ment must be backed up. The Brown Indexet is a simple, reliable and well- 
known method for accomplishing this result. 


The Brown Indexet construction-wise, is a pneumatic connection between 
the pointer of a primary instrument and the control index of a secondary. 
Each position of the primary pointer reflects itself in a new setting of the 
control index of the secondary. 


In order to be on top of the job, control sensitivity or throttling range 
must be set at a maximum point of sensitivity. When so doing, a controller 
is at the mercy of these maverick variations. Limit stops on the secondary 
instrument permit maximum sensitivity adjustment and yet prevent abnor- 
mal over-travel. 

The Brown Indexet is typical of the advanced control technology so evi- 
dent in Brown products. 

For full details send for Bulletin 89-1. THE BROWN INSTRUMENT 
COMPANY, a division of Minneapolis-Honeywell Regulator Company, 
4475 Wayne Avenue, Philadelphia 44, Pa. Offices in all principal cities. 
119 Peter Street, Toronto, Canada—Wadsworth Road, Perivale, Middle- 
sex, England—Nybrokajen 7, Sweden. 
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CONSTRUCTING PIPE LINE RIVER CROSSINGS 


By ROBERT L. BUCK, Williams Brothers Corporation 


| EXCLUSIVE | THE most recent 
pipe line river cross- 
ings constructed by the company with 
which the writer is connected were in- 
cluded in the Tennessee Gas and Trans- 
mission Company’s 24-in. natural gas 
line that was completed at the end of 
1944. Prominent crossings in this sys- 
tem are the Kentucky River, Cumber- 
land River, Tennessee River, and Mis- 
sissippi River, all of which were con- 
structed by the Williams Brothers Cor- 
poration of Tulsa, Oklahoma. 

Possibly the most representative cross- 
ing in the system was that of the Cum- 
berland River near Ashland City, Ten- 


Tennessee Gas and Trans- 
mission Company’s 24-in. 
pipe line built in 1944. 
This shows the crossing 
at Clear Lake, Louisiana, 
in construction. 


Same pipe line at Cum- 
berland River crossing. 
Holes are being drilled 
for dynamite charges. 


nessee, as in it all major river crossings 
construction practices were combined. 
Much attention was drawn to the Cum- 
berland in that it was near the center 
of the Tennessee Gas and Transmission 
Company line and the ground-breaking 
ceremonies for this new system were held 
on the banks of the Cumberland River. 
The Cumberland crossing consisted of 
three 16-in. lines with a header on each 
side of the river that tied into the 24-in. 
main line. As the Cumberland is a navi- 
gable river, the level of which is gov- 
erned by a series of locks, it was neces- 
sary to construct the crossing in com- 
plete accordance with the specifications 

























of the U. S. Engineers as well as the 
Tennessee Gas and Transmission Com. 
pany. 

The entire channel crossing of the 
Cumberland was solid rock. 

Construction began with bulldozers 
and draglines preparing the right-of-way 
between the river edges and the header 
sites. As work on the right-of-way pro- 
gressed large barges were brought to the 
site. These barges were 130 ft. long and 
20 ft. wide, and 3 drilling rigs of the 
water well type were mounted on each of 
two of the barges. 

In mounting, the drill rigs were spaced 
to coincide with the ditch lines of the 
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PARSONS 
250 TRENCHLINER 





@ Large rocks or heavy 
roots, shock loads of any 
kind can’t damage the 
Parsons 250 Trenchliner. 
Safety overload clutch 
slips and stops machin- 
ery when buckets hit im- 
passable obstructions in 
the trench. Band type 
safety clutch is spring 
Band type safety clutch is loaded, quickly adjusted 
spring loaded, easily ac- . 
cessible, quickly adjusted. to provide Proper ten- 
sion for any type of 
digging. Mounted directly on the excavator drive 
sprocket, it is automatic in operation, always on guard 
against breakage that might cause delay and expense. 
Maximum production continues without interruption be- 
cause the overload clutch provides safety and flexibility. 





THE PARSONS COMPANY 


KOEHRING suBSiDiAarny NEWTON, IOWA 





RENCHING EQUIPMENT 
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river, and by using one barge on each 
side of the river two holes could be 
drilled in each ditch line at the same 
time. Ditches near the edge, where jt 
was not necessary to blast, were dredged 
to the required depth by diesel powered 
sand pumps. These pumps were mounted 
on steel barges that were constructed in 
the company shops at Houston, Texas, 
and Chamblee, Georgia. Ditching foy 


|° header installation and between the 


headers and the river edge was done 
with backhoes and draglines. 

Pipe for the crossing was then brought 
in and welded in sections. Each weld was 
reinforced by a sleeve, having first been 
tested with air pressure. The sections 
were then coated and wrapped and river 
clamps were placed at the required inter. 
vals. Wooden mats were placed around 
each section covering the coating and 
protecting it against being scarred. 

At the completion of the drilling in 
the river channel, a total of 450 holes, 
a representative of the powder company 
was brought in to supervise the loading 
of the holes and to make the shots. The 
Cumberland crossing required three 
shots. The first and largest shot dis- 
charged 48,000 lb. of dynamite at one 
time. The other two were 32,000 lb. and 
24,000 Ib. 

After the shots were made the process 
of cleaning out what debris was left in 
the ditches began. This was started with 
dredges, draglines and clamshells work- 
ing from barges, but this procedure soon 
proved to be too slow. To speed the prog- 
ress a dipper dredge, with a 26-ft. stick 
and a 114-yard bucket, was brought in. 
This dredge did the job perfectly, but 
for one fact. The stick was 2 ft. too 
short to reach the required depth. Ob- 
taining this additional 2 ft. with drag- 
lines and clamshells would have meant 
a marked delay, but through the co- 
operation of the U. S. Engineers office 
the level of the river was lowered 2 ft. 
at the vicinity of the crossing. By doing 
this it was easy to obtain the necessary 
depth with the dipper dredge. The ex- 
cess fill from the ditches in the channel 
was loaded on barges and moved to a 
point away from the working area. After 
the lines were installed this fill was re- 
turned, by barge, and used in refilling 
the ditches. 

After the ditches had been cleaned out 
and inspected, each line was pulled 
across the river and into position. The 
power for pulling was provided by two 
D-8 tractors equipped with heavy duty 
towing winches. ; 

The dipper dredge was again used in 
back-filling the ditches in the river. Bull- 
dozers and draglines were used in back- 
filling the banks of the crossing. * * * 





Oil board for Georgia 


With the imminent possibility of 
Georgia's becoming an oil pro- 
ducing state, a bill has been 
passed by the lower house creat- 
ing a three-man oil and gas com- 
mission to regulate drilling and 
exploratory work. 
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Vou- Return Values carolog 12-8 


Cast and forged steel in 300 to 2500 
lb sp classes. Full dimensions, cross- 
section illustrations and descriptions. 
Maintenance hints, pressure drop data, 
pressure-temperature tables and other 
useful information. Every power sta- 
tion operator should have this helpful 
new catalog. 


Gate Values Catalog 12-t 


Cast steel for service from 150 to 
3600 lb. Description, with illustrations, 
of the new, basically different Edward 
gate valve line, including Intex integral 
seat construction, exclusive Edward 
guiding method, and other new fea- 
tures. An important catalog for steel 
gate valve users. 


Slou-O Values Coralog 12-D 


Design details and dimensions for 
Edward cast and forged steel blow-off 
valves. Installation and operating sug- 
gestions. Moderate initial price, ex- 
tremely low maintenance costs and 
operating dependability make Edward 
blow-off valves standard equipment for 
thousands of boiler plants. 


The Edward Valve & Mfg. Co., Inc., 1592-145 
East Chicago, Indiana 


Please send me the following catalogs. No obligation. 


[| Non-Return Valves, Cat. 12-B 
[| Gate Valves, Cat. 12-E 
[| Blow-Off Valves, Cat. 12-D 


Name a ———. m 
Company__ 
Street 


City_ 
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You- = clam Values Catalog 12-B 


Cast and forged steel in 300 to 2500 
lb sp classes. Full dimensions, cross- 
section illustrations and descriptions. 
Maintenance hints, pressure drop data, 
pressure-temperature tables and other 
useful information. Every power sta- 
tion operator should have this helpful 
new catalog. 


Gate Valued Caralog 12-£ 


Cast steel for service from 150 to 
3600 lb. Description, with illustrations, 
of the new, basically different Edward 
gate valve line, including Intex integral 
seat construction, exclusive Edward 
guiding method, and other new fea- 
tures. An important catalog for steel 
gate valve users. 


Slou- Of Valued Coralog 12-D 


Design details and dimensions for 
Edward cast and forged steel blow-off 
valves. Installation and operating sug- 
gestions. Moderate initial price, ex- 
tremely low maintenance costs and 
operating dependability make Edward 
blow-off valves standard equipment for 
‘thousands of boiler plants. 


The Edward Valve & Mfg. Co., Inc., 1592-145 
East Chicago, Indiana 


Please send me the following catalogs. No obligation. 


[| Non-Return Valves, Cat. 12-B 
[| Gate Valves, Cat. 12-E 
[| Blow-Off Valves, Cat. 12-D 
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Pipe Line 


NEW METHOD OF TAKING UP 
AND RECLAIMING PIPE LINES 


By J. P. NEILL, General Superintendent 


| EXCLUSIVE | AT no period in the 
history of the pipe 
line industry has the work of reclaim- 
ing pipe lines for more essential uses 
reached such important stages as at pres- 
ent. The war and its resultant critical 
material shortage has of course been the 
principal factor toward bringing this 
about. However, there are numerous oth- 
er factors also contributing to this in 
that they are directly affecting the rela- 
tive economics of reclaiming pipe lines. 

The purpose of this article is to de- 
scribe briefly one factor that has, by en- 
abling reductions in the construction 
costs of pipe reclaiming, become of con- 
siderable importance in this field. This 
is a device known and patented as the 
Pipe Line Reclaimer (Patent No. 2,105,- 
602) that basically embodies the unique 
method of raising pipe to the surface by 
first cutting the earth loose from the 
buried pipe, then forcing the pipe to the 
ground surface by means of a vertically 
inclined attachment running under the 
pipe and serving as an elevator. 

This attachment is in a V-shape with 
its length governed by the size and cover 
of the pipe to be removed. The lower 
section, being flat, slides along the bot- 
tom of the ditch while the upper inclined 
section, being a semi-cylindrical trough- 
shaped form guides the pipe and forces 
it upwards. A circular scraper is then 
attached to the elevator and serves to 
clean the pipe of all loose dirt or mud as 
it reaches the ground surface, thereby 
saving considerable work for the pipe 
haulers and cleaning machine. This op- 
eration is then followed by a pipe cradle 
and boom cat moving the pipe off to one 
side of the open ditch and placing it on 
accessible ground for the cutting or bev- 
eling crew. 

The prime motive power for this op- 
eration varies according to the size of the 
pipe line, soil conditions, backfill depth, 
and nature of the terrain involved. As an 
illustration, in one case actual field ex- 
perience shows the removal of a 6-in. 
line in sandy loam with an average cover 
of 18 in. and with fairly level terrain re- 
quired a maximum tractor draw bar pull 
of approximately 32,000 lb. and a mini- 
mum of approximately 12,000 lb. Under 
these conditions the frequent occasions 
requiring the maximum draw bar pull 
necessitated the use of two medium sized 
tractors. In another case involving the 
removal of an 8-in. line in soil running 
from sandy loam to clay and rocks with 
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H. C. Price Company 


an average cover of 24 in. and over very 
rough country required a maximum 
draw bar pull of approximately 50,000 
Ib. with a minimum draw bar pull fre- 
quently reaching as low as 12,000 lb. 
The latter work required two large sized 
tractors. 

The advantage of reclaiming pipe by 
this method is gained chiefly by the speed 
by which it is possible to raise the pipe 





Device cuts earth loose 
from buried pipe, 
forces it to surface by 
means of vertically 


inclined attachment. 





to the surface. Under ideal conditions 
and by proper preparation of the right- 
of-way in advance of the reclaimer so as 
to eliminate delays at highway, railroad 
or pipe line crossings, as well as in the 
sections of line buried in deep banks, 
etc., it is actually possible to raise from 
8 to 9 miles of pipe a day. In turn, the 
fast progress made possible by the use 
of the reclaimer governs the other phases 
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of pipe removal work and the entire gp. 
eration is thus geared up accordingly, 

Use of the machine has been provyeg 
practical on pipe sizes ranging from 2 
in. to 12 in. Results have been eq 
successful on both screw pipe and weld. 
ed pipe. In the case of screw pipe an 
elongated semi-cylindrical stripping shoe 
is used, the shoe having a beveled edge 
that enables the reclaimer to ride over 
screw collars or protruding weldssuchas 
those produced by the old ripple weld. 
ing method. Because this method thor. 
oughly loosens the ground first a ye 
slight pressure is uniformly exerted by 
the elevator attachment in raising the 
pipe to the surface. This protects the pipe 
from damage or bending and overcomes 
a frequent source of trouble caused by 
raising long sections of pipe from the 
ditch bottom with boom tractors. 

The length of line to be reclaimed, sea. 
sonal weather conditions, hauling dis. 
tances, and available yard facilities must 
necessarily govern other phases of the 
work such as beveling, cutting collars, 
straightening, cleaning, and loading. 
When a pipe line of an appreciable 
length is involved, it is generally more 
advantageous to simply rough cut pipe 
into hauling lengths while on the right- 
of-way. In this manner the cutting and 
hauling of pipe, backfilling, and right-of. 
way clean up can be easily geared to 
the rapid rate of progress made by the 
reclaimer. If provisions are made for 
sufficient racks for storing large quanti- 
ties of pipe hauled from the line, a sys- 
tematically operated pipe yard can then 
be set up and run on a regular produc- 
tion schedule. Such pipe yard operations 
are not seriously hampered by weather 
conditions, workers are more easily su- 
pervised, transportation costs are lower- 
ed, and many other advantages are gain- 
ed by the elimination of as much work 
as possible on the right-of-way. 

Although the pipe reclaimer and its 

(Continued on Page 230) 


Pipe on ground after reclaimer 
has been in action. The reclaim- 
er is towed by a tractor. Thisison 
a 6-in. pipe line job in Kansas. 


~ oe ee 














3 


ntire Op- 
ingly, 
| Proved 
from 2 
eq 
id = 
Pipe an 
Ing shoe 
ed edge 
ide over 
5 Such as 
le weld. 
od thor. 
a ve 
rted by 
ing the 
the Pipe 
Tcomes 
ised by 
om the 




















ed, sea. 
ng dis. 
es must 
of the 
collars, 
vading. 
eciable 
y more 
it pe 
+ Tight- - 
ig and ~ 

ght-of. Why 

red to 9 @) , are three or . 
by the a You CAN T end of commended to held ae 
ope when on 


de f 7 
vot | TAKE WIRE ROPE “eeP it from unraveling? 


a sys- ee 


n then 
most impossib} p 

_— FOR GRANTED! suficiently tighe te hold the strands 
eather f rope lay is — 
ly Su- ’ > : ee strands is al, 

vl AND FOR DEEP DRILLING you can’t beat Roebling “‘Blue its balanced ni 10 shitt trom 
‘gain. Center’’ Rotary Drilling Lines! 10 the others pa 
work Wire rope that’s “just as good”’ is not good enough will very likely in," rope Wile 

—for the tough jobs. It takes tough Roebling ‘‘Blue Cen- 


id its ter’’ Wire Rope with its proven stamina to deliver long 0 








service...its engineering —in our plant and on your job 
on a preform 


—to assure economical operation by reducing costly 
shutdowns and expensive maintenance practices. j\ 


Sala Seizings 
d But find out for yourself how Roebling ‘Blue Center” 
Wire Rope fights fatigue and abrasion; how its extra 
strength and flexibility make it tops for oil field opera- 
vam tions involving the use of small sheaves... as well as ever, it is advisable 10 use se 

all general heavy-duty oil field work. Se sei 





a 


: ft @ strands tro. 
And find out, too, how Roebling engineers can help a vnlaid and diste scien 
: you choose the right rope for every operation. A tele- lly, Ms ene the rope. i: 
pe phone call to our nearest branch office or distributor is when siemaee a : Must be seized 
the first step towards greater returns from your rope- 9" for socketing, 
\ rigged equipment. Why not make it today” 
Is it wr 
. ong to sta 
clips On a thi &ger the 
JOHN A. ROEBLING’S SONS COMPANY attachment? himble and clip 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities Yes. The live end 
v\\ Protected of the "Ope sheuid 


“9GInst crush 

e in 

WIRE ROPE AND STRAND °* FITTINGS * SLINGS a by placing the body os 

ELECTRICAL WIRES AND CABLES * COLD ROLLED STRIP PS O9Ginst this side. Ali y. a 
en ? 





wauuse/ = WIRE CLOTH AND NETTING * SUSPENSION BRIDGES AND should be the shor: 
end of + @r dead 
CABLES * HIGH AND LOW CARBON ACID AND BASIC the repe, 
F OPEN HEARTH STEELS * ROUND AND SHAPED WIRE * AERIAL WIRE ¥ 
ROPE SYSTEMS * AIRCORD, SWAGED TERMINALS AND ASSEMBLIES 75 oe ee ae 
é =f 


PACEMAKER IN WIRE PRODUCTS ait 


945 229 


THE PETROLEUM ENGINEER, March, 1945 














ORBIT 
\ VALVES 


MASTER VALVE 
WITH 
UNEQUAL FLANGES 


The ORBIT GEAR OPERATED MAS- 
TER VALVE makes your Christmas 
Tree more compact by eliminating 





the use of an adapter flange— 
also eliminating chances for ad- 
ditional gasket leaks. The Unequal 
Flanges are cast integral with the 
body of the Valve. 





Orbit Gear Operated Master Valve 


This valve can be furnished thru 
all fabricators of Xmas Trees or 
thru any of your local supply stores 
at a price comparable to that of 
other leading valves, YET, this 
valve requires no lubrication to 
effect a seal. 





See 1944 Composite Catalog 











SERVICE REPRESENTATIVES 

R. G. “Bob” Cole, Houston, Texas 
Phone Fairfax 0057 
Warehouse 1121 Rothwell, Sect. 15, 
Houston 
Earl F. Warren, Phone 919-W, 
Alice, Texas 
Rex E. Galloup, Phone 6436, 
Lubbock, Texas 


ORBIT VALVE 


COMPANY 
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The reclaimer is being used here on an 8-in. line in Oklahoma. 
Pipe is forced to surface by a vertically inclined attachment 
that is pulled along beneath the pipe. serving as an elevator. 


Tractor is towing reclaimer on 6-in. pipe line job in Kansas. 





(Continued from Page 226) 
operations have been described briefly 
it may readily be seen from the foregoing 
that a greatly accelerated rate of prog- 
ress is achieved through the use of this 
equipment and technique. Such progress 





Record producer 

In 1932, because of royalty ob- 
ligations, Phillips Petroleum Com- 
pany was forced to drill a well 
against its wishes. That well, the 
No. 1 Gallman, has produced 2,- 
400,000 bbl. of crude worth $2,- 
490,000 and after 13 years still 
makes 500 bbl. daily. It is in line 
to set a new United States produc- 
tion record, Philnews, company 
magazine, has disclosed. 











ai 


results in substantially lowered costs to 
both the owner and contractor. Cost re- 
ductions of such an extent that in some 
cases pipe line operating companies may 
find it economically expedient to replace 
lines not used to full capacity with small- 
er size pipe, then utilizing the larger pipe 
at other locations. 

Credit is due K. C. Knapp, inventor 
and patentee, who spent a great deal of 
time and effort in the building and per- 
fecting of the reclaimer. Additional at- 
tachments are now being made, their 
operations studied and it is anticipa' 
that in the near future improvements 
may be made that will afford the same 
operating technique in the recondition 
ing of pipe lines while in service. Exclu- 
sive territorial rights for the use of the 
reclaimer have been granted to the H. C. 
Price Co. of Bartlesville, Oklahome. * 
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Pipe Line 


DETERMINING SOUNDNESS OF 
WELDS IN LINE CONSTRUCTION 


By WILLIAM E. CRENSHAW and D. E. ABBEY 


| EXCLUSIVE | Ir 1s now possible 
for the pipe line in- 
dustry to know the soundness of its weld- 
ing fabrication before pipe is lowered 
into the ditch. Uncertainty of the condi- 
tion of pumping station equipment, in 
service for lengthy periods, which has 
resulted in the arbitrary discarding of 





Non-destructive preci- 
sion method of pre- 
ventive inspection 
used at stations as well 


as in laying of lines. 





thousands of parts, can now become a 
thing of the past. A non-destructive pre- 
cision method of preventive inspection, 
presently available, makes this possible. 

This method, commercially developed 
under the trade name Magnaflux but 
heretofore limited to those plants and 
areas where a high line voltage was 
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PATH OF MAGNETIC FLUX IN THE 
VICINITY OF A SURFACE DEFECT. 












































PATH OF MAGNETIC FLUX IN THE 
VICINITY OF A SUB-SURFACE DEFECT 











American Inspection Service 


available, may now be obtained for the 
inspection of fabrication work in the 
field, as well as at pumping stations hav- 
ing only d-c. power, for the inspection of 
valve bodies, pressure lines, and engine 
parts. 

By means of a high-amperage low- 
voltage current, obtained from specially 
constructed equipment mounted on a 
truck chassis, a magnetic field is placed 
in the part or in an area of the part, to 
be inspected. Wherever a discontinuity 
crosses the magnetic field at right an- 
gles, or nearly thereto (Fig. 1A, 1B) a 
reluctance is offered to its passage, with 
the result that some of the field, taking 
the path of least reluctance, pushes into 
the external air. Local north and south 
noles are set up along the edges of the 
discontinuity and, when a specially pre- 
pared powder of finely divided paramag- 
netic particles is sprinkled or blown over 
the area of inspection, those particles 
coming into contact with the external 
field are attracted to the poles and build 
up, outlining the extent of the disconti- 
nuity. (See Fig. 2.) 

Inasmuch as discontinuities may occur 
longitudinally or axially with a part, it 
is necessary to control the direction of 
the magnetic field in a way to assure as 
nearly as possible its intersection with 
the discontinuity at right angles. 

For longitudinal discontinuities a cir- 
cular field within the part is employed 
(Fig. 3), whereas for transverse discon- 
tinuities, a longitudinal field within the 
part is used. (See Fig. 4.) The amount 
of magnetizing current is also carefully 
controlled. Too much current may bring 
out the flow lines and grain structure of 
the metal; or, indications may be ob- 
tained from such discontinuities as oil 
holes and castellations that are entirely 
non-relevant. Defects invisible to the 
naked eye thus become easily located and 
detected. 

The method has particular application 
in the inspection of fabrication work in 
the field, as a means of assuring the 
soundness of all weldments before lower- 
ing in. Common defects in weldments are 
readily determined, and when found dur- 
ing fabrication may be reworked and 
again tested for soundness before pass- 
ing to the next joint. It has sometimes 
been necessary to chip out and reweld as 
many as four or five times before sound- 
ness was achieved. 

Undercutting and overlap are, in most 
instances, detectable by visual inspec- 
tion, but such defects as slag inclusions, 
lack of fusion, lack of penetration, 
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shrinkage cracks, or crater cracks are 
seldom visible to the naked eye. (See 
Fig. 5.) All are high stress raisers that 
will lead to trouble if allowed to remain 
in the weld zone during service. 
Undercut, overlap, slag inclusions, 
lack of penetration, and lack of fusion 
in a part, when put into service, may be 
the beginning of a fatigue crack that 
will lead to blowout. Shrinkage cracks 
and crater cracks will progress in service 
and result also in ultimate failure. 
Preventive inspection by the magnetic 
particle process, performed during fabri- 
cation, will make possible location of 
these defects and their elimination by 
reworking, will make careful welders ant 
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of indifferent ones, and will prevent 
many costly blowouts. 

Lines exposed to the surface across 
ravines, creeks, and rivers may be peri- 
odically inspected for fatigue cracks 
occurring from the high stress loads im- 
posed by high water. 

In the pumping station, it is sometimes 
practice to discard arbitrarily certain 
parts after set periods of service. An ex- 
ample of this type of part is the king 
bolt. Such a practice likely developed 
from the lack of an efficient method of 
inspecting these parts during the over- 
haul period. 

A recent inspection by the magnetic 
particle method on 10 king bolts so dis- 
carded revealed all to be perfectly sound 
and free from any sort of defect. Six of 





TION. 


H. E. BOWMAN COMPANY 
2102 Leeland Avenue 
Houston, Texas 








KEEP THOSE 


OIL TANKS 


IN SERVICE | 


Oil and STEEL are TWO vital parts of the War Effort. 
@ By Insulating the inside Steel Surfaces with “NATASCO” 
you prevent Damage to Tankage from CORROSION. 


@ By Sealing Tank Bottoms and Tank Tops with ““NATASCO” 
you prevent Loss of Oil from LEAKAGE and EVAPORA- 





TANK SEAL PRODUCTS COMPANY 
TULSA 7, OKLAHOMA 


REPRESENTATIVES 


these bolts had been removed on the day 
of inspection, after 4 years’ service, 
whereas the other 4 were dug out of the 
scrap pile. The latter were heavily rusted 
and had lain in the pile for an indeter- 
minable time. All 10 were returned to 
service, incidentally. 

During this same inspection, 2 side 
rods were inspected. One had a fatigue 
crack that had progressed sufficiently to 
be detected visually (Fig. 6), and had 
been removed from service for that rea- 
son. The other rod had been forge-welded 
in the webb at the foundry, at an appar- 
ently too low temperature, resulting in a 
lack of fusion, and the crack had opened 
up during service (Fig. 7). This was not 
detectable by visual inspection, however. 
The service life of both rods after being 





REFINERY SUPPLY CO. OF CALIFORNIA 
Atlantic and District Boulevards 
Los Angeles, California 








| 


repaired was 25 years. The first rod hay. 
ing the fatigue crack was salvaged by 
grinding out the crack completely and 
machining off to the depth of the grind. 
ing. (Fig. 8.) Magnetic particle inspec. 
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DENSITY 
/TRANSMITTER 


f 


RECORDING 
RECEIVER 





\BLENDING 
LIQUID 


™.. DENSITY 
=1 e106] ay wane) | 


Typical installation for measurement and regulation of density. 


REPUBLIC PNEUMATIC 
LIQUID DENSITY TRANSMITTERS 


The Republic Pneumatic Density Transmitter employs the force- 
balance principle to establish an air pressure which varies 
proportionately to variations in density of a liquid flowing in 
a line. The air pressure is therefore a direct measure of the 
density and can be conducted toa remote location by means of 
small tubing. A receiver gage connected anywuere in this trans- 
mission line will show the variation in the density, and may be 
used as the impulse for actuating an automatic regulator. 


The Transmitter can also be furnished for direct submersion in 
a tank or vessel, either open to atmosphere or under pressure. 


OPERATING ADAPTABILITY 


RANGE —Transmitters can be furnished for liquids of densities 
from 0.5 sp. gr. (compared to water at 60° F.), to the heaviest 
liquid known. 


OPERATING RANGE—Can be as small as 0.05 sp. gr. and this 
may be from any base density. For example, range may be 0.6 
to 0.65; 2.5 to 2.55; etc. Maximum spread may be any amount 
necessary; e. g.—0.6 to 3.0; 0.8 to 3.5; etc. 


RANGE CHANGE—The base density may be changed approx- 
imately 3 to 1 by shifting the operating range adjustment 
weight. For example, the instrument may be built to show a 
change of 0.05 (or other range spread) above base densities 
from 0.6 to 1.8, the value of the base density being determined 
by the position of the adjustment weight. 


The spread of the operating range can be changed approx- 
imately 3 to 1 by changing the position of the reaction dia- 
phragm along the weighbeam. The base of the reaction 
diaphragm chamber is slotted to facilitate this change. The 
spread may be changed approximately 10 to 1 by changing 
the size of the reaction diaphragm. This change is easily made 
by changing the diaphragm plates, thereby changing the 
effective area of the diaphragm. 


OPERATING PRESSURE —The standard transmitter is designed 
for operating pressures to 150 psig. Special designs are avail- 
able for pressures up to 7500 psig. 
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The Republic Liquid Density Transmitter with cover open. 


PERFORMANCE 


ACCURACY—Output pressure vs. measured density is guar- 
anteed accurate to }; of 1% of range spread. 


SENSITIVITY — Since the ratio of available force to effective 
friction is very large, and the motions required for complete 
operation are very small, the net dead spot in the mechanism 
is so small as to be undetectable by ordinary means, being less 
than 1/20 of 1% of minimum range spread of 0.05 sp. gr. 


RESPONSIVENESS—At recommended sampling velocities, 
90% of a change in density will register at the transmitter 
output in 15 seconds. 


WRITE FOR BULLETIN NO. 44-10 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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tion was carried out at intervals during 
the grinding process until no further 
powder indications were obtained along 
the crack zone. Plenty of safety factor 
remained eveén after the surface was ma- 
chined off, and the rod was scheduled to 
be returned to service. The other rod had 
to be replaced as salvage was impossible. 
In another inspection, performed on 

a vee type compressor engine, several 
cylinder pot flanges were found to have 
fatigue cracks dangerously close to the 
failure point. In fact, the inspection was 
prompted by one of the cylinder pots 
failing from such a crack and blowing 
out through the roof of the station. For- 
tunately no injury to personnel occurred. 
e 


Other inspections have revealed fa- 
tigue cracks in compressor housings, fly- 
wheels, crankshafts, pistons, wrist-pins, 
connecting rods, and other reciprocating 
parts of the engine. 

Crankshafts may be inspected before 
grinding to determine whether fatigue 
cracks are present, and if so whether 
they go deeper than the grinding toler- 
ance. In this way the costly job of grind- 
ing may be eliminated, if such is the case. 
By the same token, such shafts if periodi- 
cally inspected for fatigue cracks many 
times may be salvaged by grinding the 
crack out before it has progressed below 
the grinding tolerance. Other parts of the 
engine likewise may be salvaged when 


inspected often enough to find the fg. 
tigue crack in its incipient stage. 
High pressure valve bodies also may 
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SIDE ROD HAVING FATIGUE CRACK 

—CRACK APPROXIMATELY 1'/2 IN. ON 

EACH FLAT, GOING INTO METAL AP- 
PROXIMATELY 11/, IN. 














Mahe your next pipe line 
building a BRADEN! 


From your specifications Braden engineers will design sec- 
tional steel buildings to meet your particular requirements 
—complete with hand operated traveling cranes and hoists 
and any additional light structural steel accessories you 
may wish to incorporate. 


Ample head room, proper lighting and adequate ventila- 
tion will be provided for the service and climate in which 
the buildings will be used. 


Write for catalog 


BRADEN STEEL CORPORATION 


1007 East Admiral Blvd. Tulsa 3, Oklahoma 
Subsidiary of MOORLANE COMPANY 


Branch Offices: Houston and Dallas, Texas and Cleveland, Miss. 
Representatives: Kansas City, Mo., Amarillo, Tex., Wichita, Kan., | 
Odessa, Tex., Oklahoma City, Okla. 

Export Agent: Russell D. Heath, 50 Church St., New York, N. Y. 








SIDE ROD FORGE WELDED — LACK OF 
FUSION RESULTED FROM FORGING 
TOO COLD AND CONSEQUENTLY IT 
OPENED UP TO SOME EXTENT IN SERVICE 
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W herever major and wartime emergency pipe lines have been built 


— PARKHILE TRUCK COMPANY 


has been called upon to perform an important part of the work. 
Parkhill equipment and organization are expediting work on other 


important pipe line jobs now in progress. 


For dependable, fast-moving equipment under the direction of 


experienced men, call Parkhill. 


ESTABLISHED 1920 


PARKHILL TRUCK COMPANY 


General Offices 















































2000 E. Jasper TULSA, OKLAHOMA Phone 4-6159 
2 


SHEEHAN PIPE LINE CONSTRUCTION 
COMPANY 


JOHN B. SHEEHAN, Manager 


National Bank of Tulsa Building 
TULSA, OKLAHOMA 
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Pipe Sine 





BEFORE GRINDING 





FIG. 8. 


AFTER GRINDING 


AFTER MACHINING 








be inspected by this method for fatigue 
cracks or inherent defects. In a recent re- 
finery inspection a large high pressure 
valve that previously had failed was 





90-mile line 


A new outlet for gas from Pan- 
ola County, Texas, is under way 
with the construction by Lone Star 
Gas Company of a 90-mile line 
from the field to its Trinidad, 
Texas, plant. The carrier will be 
several months in construction. 











checked. It had been removed from serv- 
ive after the failure, and the extensive 
fatigue crack welded. Inspection of the 
weld zone proved it sound, but on in- 
specting the opposite side an extremely 
bad fatigue crack was revealed by pow- 
der indication. Repair was impossible 
and the valve had to be scrapped, but 
another failure was prevented. (Fig. 9.) 
This crack was invisible to the naked 
eye even after sandblasting. Another 
pressure valve was found to have an ex- 
tensive longitudinal crack after being in 
service only a short time, and again the 
crack was unnoticeable on visual inspec- 
tion. 

Because of the extremely heavy de- 
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FIG. 9. Fatigue crack in 
large high pressure valve. 


mand on the facilities of the pipe line in- 
dustry in the face of acute shortages of 
replacement parts and manpower, fail- 
ures in the field or in the pumping sta- 
tion can be highly costly and time-con- 
suming. Such failures, of course, are 
costly and dangerous at any time, but in 
addition may now vitally affect service to 
war industries and to the fighting effort. 

kx 








Quick Deliveries of 


PIPE LINE SUPPLIES 


INTERNATIONAL HARVESTER CO. 
BUCYRUS-ERIE Angle Dorers 

J. D. ADAMS Graders and Patrols 
KOEHRING Backhoe and Dragline 
GORMAN-RUPP Water Pumps 
SCHRAMM Air Compressors 





Concrete Mixers 
Welding Dollies 





Boomers 
Blocks 


Chains Pipe Straighteners 
Belt Slings Machine Rugs 
Hand Rugs Canvas Paint Rugs 

Hand Shovels All types and sizes of 
Pipe Cradles Wire Brushes 








TIPTON PIPE CLAMP holds 
the two ends of pipe togeth- 
er while welding. Popular 
with pipe line contractors 
and oil companies every- 
where. Clamps are adjust- 
able. 16 sizes for 2” pipe 
up to 24”. 





C. M. "FAT" MULLINS... Pipe Line Representative 
JOE FAUST... Oil Industry Representative 





Gorman-Rupp Midget Pump 


The Clarence L. Boyd Co., Inc. 


TULSA, OKLAHOMA... Phone 8191 
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GUTHRIE, OKLAHOMA ... Phone LD |! 
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The picture above shows ENSIGN 220 million cubic feet of gas is pro- 
_— Carburetion Equipment installed on cessed daily. 
veo engines at the Erath Plant, largest This is only one example of the 
ues cycling plant in the world, where universal use of ENSIGN equipment. 
caus A A AS NS GN GN pee eee Oe In mtaiatied industry, in —— anne 
as | | wherever peak production demands 
} | efficient power you'll find ENSIGN. 
l | ENSIGN production today is almost 
l | entirely for war needs, but a limited 
I supply of ENSIGN Carburetion Equip- 
ment is available for other uses. 
! 1 Repair and replacement parts can be 
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welding qointe 
wtth 


Many engineers have found they can 
use thin wall pipe by using WEDGE 
Split Chill Rings with the patented 
SPLIT Feature for welding joints. 
They REINFORCE the joints and 
make them STRONGER than the 
pipe—in case of settling or strain the 
reinforced joints won’t leak or break. 


aR ae 
100% 


) penetration 


50% 


penetration 
mu@fiies =: 
Patented 


The unretouched photos show two 
sections of pipe, one with and one 
without the WEDGE Chill Ring. 
Note that the WEDGE Chill Ring as- 
sures 100% PENETRATION of the 
ENTIRE circumference of pipe. Use 
WEDGE Chill Rings and WELD re- 
finery and line pipe joints. — 








Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Ave., Cleveland 5, Ohio 


WEDGE | 


) Spl CHILL RINGS | 
SAVE MONEY § 
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BUILDS NOVEL LINE-UP CLAMP 


By O. C. IRVINE, United Gas Pipe Line Company 


| EXCLUSIVE | Jutius Laencer, — welded and the clearance it gives the 
maintenance crew welding torch, permitting a finished weld 
welder for United Gas Pipe Line Com- _ without removing it from the pipe. 
pany at Latex in United’s Shreveport By leaving the clamp in place until 
district, liked the idea of completing a the weld is completed, there is no danger 
weld in one operation, and the line-up of a broken tack weld caused by move- 
clamp—more appropriately, a saddle or ment or slippage of one of the joints of 
cradle—that he built of scrap material pipe. 
was the result of his efforts to put his The clamp pictured is for 4-in. pipe. It 
idea into effect. was made of a piece of junked 6-in. pipe, 
Although most welders probably have approximately 8 in. long, cut in half end- 
no objection to conventional types of wise to form the cradle rests. The two 


line-up clamps that require removal fol- _ halves are joined together on either side 
lowing tacking before completing a weld by pieces of 1-in. reinforcing rod, which 
to join two lengths of pipe, Laenger’s de- are bent at right angles and allow suf- 
vice has certain innovations and advan- _ ficient space for running a bead com. 
tages that will appeal to others like him. _ pletely around the pipe. 
self. The pin and pin section, made of metal 
The working principle is rather clear- _ Strips cut out of discarded line pipe, are 
ly shown in the accompanying pictures, high enough to permit driving the pin 


its chief advantages being the long cradle ————e for it to clamp the 
i i b : : , 

aE OEE SOE Snes SE She Gap Se Se With the end of the pipe centered in 

the space between the two cradle sec- 

tions, the end of the pipe to be welded 


This group of pictures illus- on is placed in the other cradle section, 
trates the working princi- thereby providing the proper welding 
ple of the line-up clamp. alignment. kkk 
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‘‘There’s Where I Live’’ 


The distinctive appearance and practical arrangements 
that distinguish STURDYBILT houses from ordinary 


field dwellings, find instant favor with workers and 





kkk 


their families everywhere. That’s one reason why 
STURDYBILT prefabricated, demountable buildings 
have been the choice of so many oil companies when 
they needed housing for workers in the field. Small or 
large STURDYBILT houses can be constructed from 


the standard 4 by 8-foot wall sections, erected quickly, 


MANUFACTURERS OF SPECIAL MILLWORK: and moved easily to wherever needed. STURDYBILT 
DISTRIBUTORS OF JOHNS-MANVILLE pen 
INSULATION, ROOFING AND SIDING buildings are the answer to your every field housing 


SHINGLES: CURTIS WOODWORK 


need. Write for complete information. 





SOUTHERN MILL & MANUFACTURING CO. 


e TULSA, OKLAHOMA > 
Branch Plant... LONGVIEW, TEXAS 


Prefabricated, Demountable Houses 
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SALT WATER DISPOSAL IN EAST TEXAS 


[exciusiv: Darel mens 
Sun Oil Company. 
The Sun Oil Company executives in 
January, 1938, decided to follow through 
the experiment with the Gulf-Jarvis well. 
They decided to drill a well as close to 
production as possible. If oil was found, 
it was to be produced as an oil well; but 
if no oil was found, it was to be com- 
pleted as a salt water disposal well. 

The well was completed in the fol- 
lowing manner: 7-in. casing was set to 
a depth of 3722 ft. in the Austin Chalk. 
The top of the Woodbine sand was found 
at 37381 ft. The total depth was 3739 
ft. The well was swabbed without re- 
sults and was then pumped with an in- 
dividual unit for 10 days. Oil failed to 
make its appearance, and the well was 
temporarily abandoned on February 2, 
1938. 

On April 28, 1938, The Sun Oil Com- 
pany received a permit from the Rail- 
road Commission to undertake an ex- 
periment in disposing of salt water pro- 
duced from their Pace “B” lease in the 
Woodbine sand in the Pace 38 well. In 
their application for this permit, the Sun 
Oil Company stated that this well was 
located in Smith County, Juan Vargas 
Survey, outside and west of the present 
oil production. Pace B-36, the nearest 
producing well, was located 935 ft. 
southeast. 

The Sun Oil Company deepened Pace 
B-38 to a depth of 4007 ft. or 26 ft. be- 
low the lowest sand encountered. Fresh 
water was used for drilling fluid. 

The preparation for injection was sim- 
ple. The well was electrically logged and 
was reamed to 3804 ft., with the size of 
the hole from 5 in. to 9 in.; 145 ft. of 
blank 514-in. pipe was cemented, after 
the hole was bridged at 3805 ft. This pipe 
was extended 59 ft. up into the 7-in. pipe 
and a cut of 86 ft. of Woodbine and Aus- 
tin Chalk section was taken. The liner 
was cemented with 50 sacks of cement 
and 2% per cent Aquagel. After the cal- 
culated annular space between the cas- 
ing and liner, as well as between the 
liner and the sand was filled, the re- 
mainder of the cement was squeezed into 
the sand. 

On May 16, after 3 cement jobs, a satis- 
factory shut-off was obtained and the 
hole was then underreamed to 9 in. from 
3808 to 3973 ft. This work was com- 
pleted on May 22, 1938. The 7-in. casing 
was brushed for one day and the well 
was then swabbed and bailed for 3 days. 
The water was tested clear on May 28, 
with 33,000 ppm. of chlorides. 

Tubing of 2 in. diam. was run with a 
disk in the bottom and the packer was 
set at 3600 ft. with an opening in the 
tubing above 3600 ft. Salt water was run 
into the annular space between the tub- 
ing and casing until clear salt water ap- 
peared at the surface from the 2-in. tub- 
ing. The disk was then broken and the 
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INSTALLMENT No. 6 


filtered but untreated water was run 
into the well on June 2, 1938, at a rate 
of 46 gal. per min. at 26-in. vacuum. 

Filtered water was run into the well 
from June 2 to June 25, 1938. At this 
time it was found that the sand was clog- 
ging and injection was discontinued; 
40,000 bbl. had been injected. 

From June 25 to September 16, ex- 
perimental chemical work was done on 
the water and the original closed system 
was changed to an open system. The 
main trouble in the closed system was 
found to result from a change in the iron 
compounds in the water, which caused a 
clogging of the sand face. 

Beginning on September 16, the water 
to be injected was aerated, passed 
through a settling basin, filtered, and 


. then injected into the well. Changes in 


equipment in the 
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VOCATIONAL 
CLASS — 
PROCEEDINGS 


to be bridged at 3833 ft., leaving 13 ft. of 
very poor sand exposed. The well 
cleaned out and the 3%.in, Durolined 
tubing was replaced with 4-in. 

Injection was begun on August 13, 
1939. On September 8 the tested rate wag 
66 gal. per min. at 27-in. vacuum, Qp 
May 23, 1940, the sand was replaced jn 
the filter. A total of 1,210,000 bbl, of 
water had been injected up to this time 
The tested rate on May 6, 1940 was 9 
gal. per min. at 26-in. vacuum. 

The well in early June showed gj 
of plugging. On June 7, 1940, the well 
was treated with liquid chlorine to open 
it up. This treatment was very success. 
ful. It tested 90 gal. per min. at 29.jn, © 
vacuum. This “slugging” with chlorine — 
gas was continued until the well was 
sold to the East Texas Salt Water Dis. 
posal Company on April 1, 1943. 

In June, 1940, a 12,000-bbl. asphalt 
pit was placed in service. A second filter 
was installed in January, 1941. A total of 
1,956,000 bbl. of water had been injected 
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replacement of STEEL GUN WOOD FIG, 45. 
all steel pipe by BARREL BAFFLE 

Durolined pipe. TOWER 

A 3%-in. Duro- WOOD FLUME 

lined string of WOOD 


tubing with a 
packer at the bot- 
tom was used. 
This change to 
lined pipe was 
necessitated by the increased corrosive 
action of the salt water caused by oxygen 
from the air. 

On October 30, the well had injected 
70,805 bbl., which was a greater rate 
than the salt water production rate of the 
Pace B lease. 

The Sun Oil Company then made ap- 
plication to the Railroad Commission to 
inject water from other leases into this 
well. Permission to do so was granted, 
and arrangements made to take water 
from other Sun leases. 

From September 15, 1938 to April 17, 
1939, 450,000 bbl. of salt water were in- 
jected. At this time the well began plug- 
ging. On March 17, 1939, the tested rate 
was 88 gal. per min. at 27-in. vacuum. 
By April 25 the rate was 76 gal. per min. 
at 0 lb. pressure. The well was treated 
with a dilute solution of acid (10 per 
cent hydrochloric) without removal of 
the Durolined tubing. No change was 
noted. On May 1 the tested input rate 
was 63 gal. per min. at 10 lb. pressure. 
On May 3, 1939, the well was pumped 
with Halliburton equipment at 325 lb. 
pressure but there was still no improve- 
ment. A total of 525,000 bbl. of water 
had been injected up to this time. 

By July 26 the rate had declined to 
40 gal. per min. at 27-lb. pressure. The 
well was closed in for workover on Au- 
gust 1. A total of 600,000 bbl. of water 
had been injected. The hole was found 
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The accumulated experience of 35 years of four-wheel-drive leadership is embodied in this FWD Model 
HAR . ..a truck endorsed by owners, in just four years, to the extent of 50 million dollars in purchases 





| TANK i 
At Handsome Line of of Truly Creal Tracks that 4 
. - oe I y Vv D ‘ : a 
7 HAUL LONGER FOR LESS 
Like all FWDs in the complete range from 22 to on each axle. Figure less tire cost .. . equalized 
15-ton trucks, the FWD model HAR commandsthe power distribution and balanced load on all four 
\GE respect of all who know quality. Its fine appear- wheels prevent the slips, skids, slues and scuffs 
ance speaks for superior power, ruggedness, per- that tear down tires. Figure less fuel cost 
formance without waste, and ability to HAUL 88.2% of engine power goes to move payloads... 
LONGER FOR LESS! with power in all four wheels. Figure less cost- 
Figure less depreciation, more years, more mile- per-ton-mile ... wide range of gear ratios and 


age for FWDs. Figure less upkeep and operating FWD traction on all wheels permit more speed 
costs. Balanced weight distribution and the four- on hills, curves and tough roads. * Figure 
LANK wheel-drive principle reduce driving strain 50% FWDs in the future, too, to haul longer for less. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wis. 6323222 "actor: 


A LIMITED NUMBER OF FWDs AVAILABLE THIS YEAR. Phone, wire or write us, or see the nearest authorized FWD dealer for priority data. 





FWDs ask LESS in GAS — OIL—TIRES 


ERVE 
NK 








Drilling contractors are sure of getting in Portable derrick on a Model CO 6x6 with THe ORIGIN At EXCLUSIVE BUILDERS 


and out of the toughest spots with FWD S-man cab, saves time and mone in drill- t 
trucks. ing and servicing oil wells. FOUR-WHEEL-DRIVE TRY 
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up to that time. On April 21, 1941, the 
treatment of the water with Penchlor 
was begun. The well soon went off 
vacuum. On May 24, 1941 it tested 100 
gal. per min. at 2-in. vacuum. This was 
not attributed to the use of Penchlor. A 
total of 2,366,000 bbl. of water had been 
injected. 

A measuring line was run in the hole 
on June 30, 1942, because the well was 
refusing to take water. Cavings were 
found to have filled the hole to 3847 ft. 
The filter bed was examined and found 
to be full of iron sulphide. The sand and 
gravel also showed that cementation had 
occurred. 

In July, 1942, the Durolined tubing 
was pulled and the well was cleaned out 
with a Cavins bailer and acidized with 
mud acid. The filter charge was re- 
placed. Total injection then was 3,985.,- 
000 bbl. 

The Pace Disposal System was pur- 
chased in April, 1943, by the East Texas 
Salt Water Disposal Company. At that 
time the injection rate was approximate- 
ly 4500 bbl. per day at 28-in. of vacuum. 
Since that time some minor changes have 
been made. A second backwash tank was 
erected to give additional water capacity 
for backwashing. A rectifier and a set of 
electrodes were installed to aid in treat- 
ing the water. 

With the aid of an injection pump the 
maximum injection per day was 9890 
bbl. at 200-Ib. pressure. The well as of 
March, 1944, had injected a total of 
7,271,627 bbl. of water since June 2, 
1939. Water is now being injected at the 
average rate of 8,400 bbl. per day or 3,- 
166,000 bbl. per year. 


> Magnolia Petroleum Company. This 
company completed J. R. Wright 43, 
Juan Vargas Survey, Joiner area, Smith 
County, primarily as a salt water injec- 
tion well. This project was one of the 
most elaborate yet undertaken in the 
field, both from a surface and subsurface 
standpoint. 

In completing J. R. Wright 43, the 
company took into consideration various 
conditions and factors that had affected 
injection operations in other wells. The 
7-in. casing was cemented at 3730 ft., 
but below this string a 10-in. hole was 
drilled to 3893 ft. with expansion ream- 
er. A 5-in. alloy liner was set on a packer 
near the shoe of the 7-in. casing and run 
to 3860 ft. This liner was perforated ex- 
cept for a short section below the shoe 
of the 7-in., and the hole below these 
slots gravel-packed. A total of 660 gal. 
of gravel was required to fill the hole 
around the liner and the 63 ft. of open 
hole below the liner. A temporary, pyra- 
mid-shaped plug was placed in the liner 
immediately below the 3 slots, to force 
the gravel outward into place. Oil was 
pumped into the space adjacent to the 
shoe of the 7-in. casing, filling the area 
behind the short blank section of line 
and that above the 3 slots used for pass- 
ing the gravel. The cushion of oil thus 
trapped prevents salt water from con- 
tacting the steel casing during injection. 
A full string of 4in., cement-lined tub- 
ing was run and anchored with a packer 
near the top of the 5-in. alloy liner. Be- 


244 


fore setting the packer, oil was pumped 
into the annular space between the 4- 
in. lined tubing and the 7-in. casing. 

A departure from the usual comple- 
tion practice was the running of 1000 
ft. of 1144-in. cement-lined tubing with 3 
joints of 2-in. alloy tubing on the bot- 
tom of this short macaroni string. The 
fluid level of the salt water during injec- 
tion was slightly below 1000 ft. from the 
surface, the 3 joints of 2-in. alloy tubing 
being enough to handle the slight fluc- 
tuations in the fluid level and to prevent 


the salt water from contactin 
side of the lined 114-in. 
short string of 144-in. tubi 


g the out. 
tubing. The 
ng has a Ca- 


pacity roughly equal to the amount of 
salt water that will be injected into the 
formation in this well, this balance be. 
tween the injection rate and flow through 
the small tubing being important. 

If no small tubing was used and the 
normal fluid level should remain at about 
1080 ft., considerable turbulence would 
be created by “dropping” the salt water 
into the wellhead allowing it to fall down 
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FIG. 46. Sun Oil Company H. A. Pace B No. 38. 
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FIG. 47. Magnolia Petroleum Company J. R. Wright No. 43. 
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the 4-in. lined tubing and strike the more 
stable fluid below 1000 ft. The flow 
through the 114-in. tubing, though still 
in the experimental stage, will give an 
almost uninterrupted flow from top to 
bottom. Two bradenheads are used at 
the surface, one to pack off between the 
7-in. and the 4-in. tubing, and one to 
pack off between the 4-in. and the 144- 
in. tubing. The arrangement permits in- 
jection of about 4000 bbl. of salt water 
daily. Thus the normal flow is through 
the 114-in. lined tubing, the 3 joints of 
2-in. alloy pipe, the 4-in. lined tubing, 
the alloy liner, the gravel, and into the 
water formations below the oil produc- 
ing level. 

The surface equipment used by Mag- 
nolia Petroleum Company is similar to 
that used by Tide Water Associated Oil 
Company. The system of handling the 
salt water ahead of injection is essen- 
tially an accelator or sludge blanket 
process, in which the equipment pro- 
vides for aeration of the brine by forced 
draft, treatment with a coagulating 
agent, contact with precipitated sludge 
in the reaction tank, and filtration of the 
treated brine. Chemicals ordinarily used 
include alum, lime, and hypochlorite. 

The flow of the salt water is through 


a concrete oil trap, through a 24-ft. by ° 


36-ft. concrete settling pit, to a small 
centrifugal pump on the ground level, 
to the top of a 250-bbl. treating tank, 
through a 7-ft. filter, to a 200-bbl. clear 
water tank, and into the igjection well 
nearby. The flow from the top of the 
treating tank to the wellhead is by grav- 
ity. A 200-bbl. elevated backwash tank 
is used, the backwash water being re- 
turned to the concrete pit for regular 
treatment. The plant has a capacity of 
4000 bbl. per day. 

> Ohio Oil Company. This company has 
been injecting salt water into M. M. 
Cross 9, Faulks Survey, Joiner area, 
Cherokee County, this project being a 
converted oil producer that originally 
was completed at about 3680 ft. with 7- 
in. casing cemented above the oil sand. 
For injection purposes the well was drill- 
ed to 3785 ft., a 5-in. liner or short string 
cemented at 3690 ft., and a string of 
3%-in. cement-lined tubing run to the 
bottom. of the liner. The cumulative 
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SELF-POTENTIAL RESISTIVITY 


FIG. 50. Ohio Oil Company M. M. Cross No. 9. 
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amount of salt water injected to the end 
of 1943 was 3,301,048 bbl., injection 
having been largely by gravity. 

The first twin injection project in the 
field was undertaken by the Ohio Oil 
Company, with the conversion of M. M. 
Cross 12 into an injection well. M. M. 
Cross 12 is a direct offset to M. M. Cross 
9, and the same general surface facili- 
ties were used in preparing the salt wa- 
ter for injection. M. M. Cross 12, was 
an oil well, and carried a 7-in. oil string 
at 3624 ft. The well was deepened to 
3828 ft., and a short string of 5%-in. 
casing was cemented between 3540 and 
3680 ft. to protect formations imme- 
diately below the shoe of the 7-in. cas- 
ing. A string of 314-in. cement-lined tub- 
ing was run on a packer to a point near 
the bottom of the 514-in. short string. 

The company’s aerating and settling 
unit is one of the most compact in the 
field. The incoming salt water passes 
through aerating troughs at the top of 
two 1000-bbl. wooden settling tanks, 
through the tanks, through two filters. 
and into the well under natural <head. 
The receiving tanks are equipped with 
wooden conduits and baffles to obtain 
an increased settling effect. The tank 
outlets are 6 ft. from the bottom, the 


flow being into a common line to the 
filters. A 300-bbl. wooden backwash tank 
is elevated to permit gravity flow when 
backwashing the filters. 

The Ohio Oil Company’s first salt 
water injection effort did not prove en 
tirely successful. An attempt was made 
to inject salt water into sands below the 
oil zone while producing oil from the 
well. This dual arrangement was carri 
on for a short time through the use of 
tubing packers, the oil having been pro- 
duced through the tubing, and the salt 
water bypassed to the lower water sands. 
The salt water was injected from the 
surface through the annular space be 
tween the casing and the tubing, by- 
passed through the oil zone, and inject 
ed into lower water sands by an ingen 
ous arrangement not made public by the 
company. A closed injection system was 
used, but the water sands apparently be- 
came clogged in a short time and 
a small amount of water could be fo 
into the well. This unique injection plan 
was given up after a short period, 
the well, J. H. Sharpe 21, Joiner area, 
restored to its status as an ordinary © 
producer from sand around 3693 ft. 

ke 
(Continued in an early issue.) 
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1945 marks the close of our 
ninety-third and the beginning of our 


ninety-fourth year of service... Thus 


our company ante-dates the Drake well 


which signalized the beginning of oil 
production in America . : . Through- 
out the period of its development and 
growth, we have kept faith with the 
oil industry by keeping step with its 
needs . : . There is assurance and de- 


pendability in such a source of supply! 


Your Jarecki Oil Field Store is a handy 
source for everyday needs of drilling 
and production equipment and supplies. 


JARECKI 


MANUFACTURING COMPANY 
“Since 1852” 





General Offices: St. Louis, Mo. Home Office and Factory: Erie, Pa., U.S.A. District Offices 
Tulsa and Bartlesville, Okla.; Dallas and Houston,Texas; Mt. Pleasant, Mich.; Centralia, Ill. 


BRANCH STORES AT ALL IMPORTANT PLACES IN THE OIL COUNTRY 
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nly one thing to watch... ce Frze 
my one man to kill it... 
with PYRENE FOAM! 
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PYRENE FOAM extinguishes in seconds fires 
in oil, gasoline and flammable liquids. The 
one-man-operated Pyrene Foam PlayPipe 
quickly foam-covers a fire. Pyrene foam flows 
freely, covers the fire, blankets the blaze and 
completely kills the fire. 
With Pyrene PlayPipe, the fire smother- 
ing foam is literally made at the operator's 
— fingertips. There is no wait for foam to reach 
the nozzle. No time lost making adjustments. 
The PlayPipe automatically makes foam from 
Pyrene Foam Compound, air and water. The 
operator need think only of putting out the 
fire. It’s a one man operation. 

First rush of Pyrene Foam cuts down the 
heat, smothers high flame; finishes the job in 
seconds. If fire reaches adjacent solids, lift- 
ing the pick-up tube from the Foam Com- 
pound converts the output to water to 
complete the job. Pyrene Foam Com- 
pound makes Fire Killing Foam from 
any water supply—even salt water. 
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Pyrene PlayPipe and Foam Com- 
pound are listed by Underwriters’ 
Laboratories and approved by Fac- 
tory Mutuals. 

Pyrene offers industry a com- 
plete line of fire extinguishers, for i 
every hazard. Demonstrations and ~ im fs 
| estimates without obligation. Ba 
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FOAM 


By the way: When did you last test 
the fire extinguishers in your home? 


4 a 
a ‘ 


Purene Manufacturing Company 
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AFFILIATED WITH THE C-O-TWO FIRE EQUIPMENT CO 











G.E. vice president 


Ralph J. Cordiner has been elected 
vice president and assistant to the pregi. 
dent of the General Electric Com 
with general administrative duties as 
designated by the president, it has been 
announced by Charles E. Wilson, presi. 
dent. Cordiner has been assistant to the 
president for the last 18 months, since 
his resignation as vice chairman of the 
War Production Board. 

A former member of the G-E 
pliance and Merchandise Depa 
Cordiner has been continuously ¢oq. 
nected with the electrical industry singe 
his undergraduate days at Whitman Col. 
lege in Walla Walla, Washington, when 
he was employed part-time as an elec. 
trical appliance salesman by the Pacific 
Power and Light Company. After his 
graduation in 1922 he was commercial 
manager of a division of that company, 
but within a year became connected with 
the Edison General Electric Appliance 
Company (Hotpoint), serving success. 
ively as northwest manager in Portland, 
and Pacific Coast division manager in 
San Francisco. 

In 1932, when the heating device ac. 
tivities of Edison G-E Appliance were 
transferred from Chicago and consoli- 
dated with General Electric’s merchan- 
dise department at Bridgeport, Cordiner 
was moved as manager. Two years later 
he became assistant manager of ap- 
pliance sales for G.E. and in 1935 man. 
ager of the radio division. Subsequently, 
he became assistant manager of the ap- 
pliance and merchandise department, 
and in 1938 was appointed manager, suc- 
ceeding in that position Wilson, now 
president of the company. Cordiner re- 
signed from G.E. in August, 1939, to be- 
come president of Schick, Inc., of Stan- 
ford, Connecticut, but left in December, 
1942, when he entered government serv- 
ice as director general of war production 
scheduling and vice chairman of the 
War Production Board. 


Manager N.Y. district 


William Wagner has been appointed 
New York district sales manager for the 
Reading-Pratt and Cady Division of 
American Chain and Cable Company, 
Inc., with headquarters at 230 Park Ave- 
nue, New York City. 

He succeeds E. Coit Magens who has 
been New York district sales manager 
for the last 25 years and who is now 
manager of the valve division, American 
Chain and Cable Company export de- 
partment. 





To hold gas course 


The war committee on conventions of 
the Office of Defense Transportation has 
reviewed the past activities of the So 
western Gas Measurement Short Course 
and has ruled that it does not come wit 
in the scope of the government restric 
tions on conventions. The ruling was 
made because the short course can I m0 
way be considered a convention, but is 
a regularly scheduled educational proj- 
ect of the College of Engineering, Uni- 
versity of Oklahoma. 
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PROMPT ATTENTION will be given 

to requests for literature, prices, 

etc. on products described in the 

ENCIRCLE NEW MACHINERY and EQUIP- 
or check numbers MENT Section, a regular feature 
Corresponding to ALL of The Petroleum Engineer. Keep 
items concerning up-to-date on the many new prod- 
which you want ucts designed to make your work 


prices and fur- easier, more efficient. 


ther information 
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Tear off, check, sign and mail 
card below. No postage required. 
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Watch The Petroleum Engineer's 
New and Improved Machinery and 
Equipment Section Each Month, 
Iu ii appears the latest injorma- 


Send the card for complete literature. 
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by. If Mailed in the fl 
Addressee United States 
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(1) Jacketed steel valve 


Many materials such as tars, waxes, 
sulphur, asphalt, pitches, petroleum resi- 
dues. molten caustic, etc., are very viscous 
and tend to harden and congeal at ordi- 
nary temperatures. These materials must 
be kept fluid for transmission through 
lines and fittings. 

To meet the demands of these services 
Reed Jacketed Steel Valves have been 
developed and the effective jacketing de- 
sign, plus the easy operating character- 
istics and cleaning action of the disks, 
assure dependable operation at all times, 





according to the manufacturer. Reed 
valves do not require lubrication, and 
maintenance costs are a negligible fac- 
tor, it is asserted. 

Expansion and contraction, due to 
temperature changes, do not affect the 
action of the Reed valve disks, which are 
accurately guided by the disk holder, yet 
are free to float with respect to the holder 
and the body seat. This construction is 
assurance against sticking and the det- 
rimental effects of expansion and con- 
traction under temperature. 

Reed Jacketed Steel Valves are inter- 
changeable with wedge gate standard 
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steel valves and are supplied with ASA 
standard for O. S. and Y wedge gate 
valves. 

The manufacturer is Reed Roller Bit 
Company, Houston, Texas. 


(2) Control timer 


The new Reco Control Timer is de- 
signed to control manufacturing opera- 
tions in which starting is initiated by 
momentary contact push button, stop- 
ping automatically at preset time. 

The Reco can also be equipped with 
interlocking controls so that each op- 
eration must be completed in correct se- 
quence before the next is begun. Failure 
at any point would post a signal and the 
timer would recycle automatically to 
starting position. 

One of the many possible applications 
of the Reco timer is as an hydraulic 
press control in which pressure valves 
are shut off upon reaching a certain ton- 
nage, holding the pressure for a prede- 
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termined time and signaling the oper- 
ator. 

The Reco timer is equipped with silver 
contacts and has a two circuit control. 
It has synchronous motor for operating 
on 115-volt 60-cycle a-c. current. When 
desired it can be equipped with addi- 
tional circuits and arranged for other 
current specifications. The manufacturer 
is the Reynolds Electric Company, Chi- 
cago, Illinois. 





(3) Brown Radiamatics 


Five major improvements, just intro- 
duced in Radiamatics, will make this 
compensated radiation pyrometer secure 
against air and gases up to 1 lb. per sq. 
in. gage pressure at temperatures up to 
250°F., it is announced by the Brown 
Instrument Company, Philadelphia. 

The five improvements are: (1) Use of 
an adhesive sealing compound between 
the lens and mounting ring; (2) use of 
brass for lens retaining and mounting 
rings; (3) controlled torque is applied 
when assembling the lens retaining and 
mounting rings; (4) two spanner wrench 
holes in the lens mounting ring face have 
been replaced with a milled slot that 
avoids cutting through the ring face, and 
(5) use of a more positive sealing, with 
an improved adhesive, of the sighting 
glass located in the rear of the thermo- 
pile assembly. 

Other improvements include use of 
aluminum instead of cast iron for the 
Radiamatic housing. This latter applies 
to Radiamatics shipped after March 1. 

The Radiamatic, product of the Brown 
division of Minneapolis-Honeywell Reg- 
ulator Company, is designed primarily 
to meet exacting demands of steel mills, 
metallurgical works, ceramic plants and 
related industries. The Brown Radia- 
matic consists essentially of a heat re- 
sisting lens, a compensator, and a ther- 
mopile. Energy radiated from the hot 
object being measured falls on the lens 
and is focused on the thermopile, which 
generates an e.m.f proportional to the 
object’s temperature. The measurements 
are independent of ambient tempera- 
tures. 
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(4) Spectro-Computer 

The Spectro-Computer, developed by 
Phillips Petroleum Laboratories, and de- 
signed and production-engineered by En- 
gineering Laboratories, Inc., Tulsa, Ok- 
lahoma, is an instrument for infrared 
analysis and mass spectrometry. 

The computer was developed for solv- 
ing the simultaneous equations encoun- 
tered in spectroscopic analysis and is 
manufactured in two sizes, one capable 
of solving 7 unknowns and one capable 
of solving a maximum of 11 unknowns. 

The solution of these equations when 
performed mathematically requires 
many hours’ time from highly trained en- 
gineers, yet by use of the spectrometer, 
operated by non-technical laboratory 
help, routine equations are solved in 5 


~ ta 


minutes and the most complicated in a 
maximum of 15 minutes, it is stated. 
Control methods in manufacture of 
butadiene and aviation gasoline are 
speeded up and technical man-hours re- 
quired in laboratory contro] are drasti- 
cally reduced. 

Phillips Petroleum Plains Butadiene 
Plant reports that “The spectro-com- 
puter has permitted the following re- 
alignment in analysis procedure: One 
man is now able to make all the compu- 
tations of 24 hr. infrared analysis in the 
first 2 hr. of the day, making answers 
available for the morning operations- 
control meeting. This formerly required 
two chemical engineers the greater part 
of 10 hr. even using short cut methods 
and slide rules.” 





ELI spectro-computer 





(5) Boiler control panel 


Prefabricated boiler control panels 
that include all necessary connecting 
piping and electrical wiring for the op- 
eration of metering equipment and boiler 
control systems are now offered by Bailey 
Meter Company, Cleveland, Ohio, to 
simplify the user’s problem of installa- 
tion. These panels, which are factory 
fabricated and tested by experienced in- 
strument mechanics, are said to save 
installation time, to insure the use of 
suitable materials, to reduce total in- 
stalled cost, and to present a neat, pleas- 
ing appearance. All piping and wiring 
necessary for operation is installed as a 








unit according to a coordinated and pre- 

arranged plan instead of as piecemeal 

——* by various contractors in the 
eld. 

Small units such as valves, relays, 
switches, signal lights, and the more 
sturdy and light-weight instruments are 
mounted and connected ready for serv- 
ice. Heavy instruments or instruments 
having delicate mechanisms are shipped 
separately; but cutout spaces, drilling 
and all necessary connections are pro- 
vided so that their installation in the 
field is a foolproof, quick and easy opera- 
tion. 

Connecting piping and electrical wir 
ing are brought to convenient terminals, 
which are carefully tagged so that no 
time or effort is lost in connecting the 
prefabricated boiler control] panel to the 
various factors that it controls. 


(G) Speed indicator 


Wherever machinery turns, there is the 
need for reliable, continuous, visual 
speed indication to gain advantages in 
lower costs, lengthened life for machin- 
ery and tools, improved quality, and in 
the assurance of safe operation. 

Now a sturdy, accurate, low-cost elec- 
tric speed indicator, developed by the 
Reliance Electric and Engineering Com- 
pany, Cleveland, makes it possible to 


determine and to set operating s i 
a broad new field of ~naee ae 
the installation of such instruments was 
heretofore not economically feasible, jt 
is stated. 7 

The Reliance electric speed indicator 
which gives accurate readings of speeds 
from 100 to 5000 r.p.m., consists of two 
units. The pickup unit, a miniature 6. 
pole alternator with a permanent mag- 
net rotor, is mounted on the shaft whose 
speed is to be measured. The indicator, 
a permanent magnet, moving-coil 
meters the pick-up output on a 334 in, 
scale that covers 95 deg. of arc. The re. 
sistance of the indicator has been made 
sufficiently high so that the size or 
length of the leads connecting the units 
will have no effect on accuracy, and the 
indicator may be located at any distance 
from the pick-up unit. The indicator is 
not affected by other magnetic material, 
and there is no loss of accuracy due to 
length of service. 

Reliance’s 30 years’ experience with 
variable-speed machinery drives has 
shown company engineers the need for 
such a compact, long-life production in- 
dicator, and they have built the utmost 
in sturdy simplicity into the mechanism, 
it is asserted. 

Instantaneous and continuous speed 
indication is independent of the direc- 
tion of rotation of the shaft. Pick-up 
windings are stationary, and there are no 
commutators or slip rings. No conduits 
are required, and lifetime lubrication 
further simplifies maintenance. 

Special attention to flexibility of use 
has been given, also, in the physical de- 
sign of the indicator. Fool-proof shaft 
coupling is provided, and the indicator 
may be bracket or panel mounted. Indi- 
cators are provided for full-scale deflec- 
tion corresponding to 1500, 2000, 2500, 
3000, and 5000 r.p.m., and special scales 
are available to read in other units, such 
as feet per minute, and process cycles of 
varying times. 


(7) Bonding cement 


A new rubber cement, named Plasti- 
lock 500, a non-thermoplastic, water and 
aromatic oil-resistant adhesive for bond- 
ing, metals, wood, plastics, and ceramic 
material to themselves or to each other 
is announced by The B. F. Goodrich 
Company, Akron, Ohio. 

In using Plastilock 500 the company 
advises that best results are gained 
applying heat with pressure, although 
heating alone will give some degree of 
adhesion. Purpose of the pressure is to 
obtain good surface contact. The bond 
strength varies with the materials be- 
ing adhered. 

The new adhesive, used for metal-to- 
metal bonding, has shown a shear 
strength of 3250 lb. per sq. in. Tension 
strengths of 4000 lb. per sq. in. have 
been reached. Tests made after the bond- 
ing of wood and plastic to aluminum, 
which presents extremely difficult prob- 
lems of adhesion, have resulted in the 
wood and plastic being torn because the 
strength of the bond was greater than 
that of these materials. 
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the 


features and Advantages of 
the W-K-M Pipeline 
Gate Valve 


}, When valve is full open, through-conduit 
provides an unobstructed passage through 
valve. This eliminates Gemagies effect 0 
churning or turbulence when valve is handling 
abrasive-laden fluids at high-pressures an 


velocities. 


2. When valve is either open oF closed, seats 
are entirely sealed off—pressure tight. This 
feature insures long-lived seats entirely pro- 
tected against abrasion, cutting, rust OF cor- 


rosion. 


3. When valve is full open, gate is drawn into 
upper body where it 1s surrounded by a mass 


hard grease which protects it against rust 
or corrosion. 


4. Through-conduit eliminates accumulation 
of foreign matter in the body or gate-cavity of 
the valve. This insures positive and perfect 
seal-off when gate is closed. 


5. Should gravel, trash, splinters or other for- 
eign matter collect in through-conduit while 
yalve is cracked, such foreign matter is car- 
ried down with and held in the conduit when 
gate is closed. Under no conditions can such 
foreign matter prevent positive closing of 
valye. When valve is again opened, foreign 
matter washes out of valve. 


6. Double wedge construction of gate insures 
positive seal-off on both seats, in either open 
or closed position. 


7, When valve is either open oF closed, there 
is no pressure in the body or bonnet. 


8. Freedom from pressure in body or bonnet 
while valve is in open of closed position per- 
mits replacing of packing while valve is in 
service and under pressure. 


9. Freedom from pressure in body or bonnet 
while valve is in open Of closed — per- 
mits removal of bonnet, stem ao stem guide 
for replacement while valve is in service and 
under full-rated pressure. 


10. To our knowledge this is the onl lubri- 
cated gate valve made which uses the yo 
the valve as a lubricating housing for the 
working parts, insuring thorough and positive 
lubrication over a period of years without re- 
plenishing. 

11. Freedom from internal 


of constant lubrication by 
which body is packed. 











and freedom 

of constant lubr 

also because seat are 
gate to pressure. 
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hard grease with 
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13. Parallel seats insure positive closure on 
both sides at any temperature. 

14. Gates expand uniformly under high tem- 
perature, thus eliminating chance of galling 
or seizing. 

15. Combination wipe-and-seal ring, which is 
kept constantly in contact wi _ gate, keeps 
seats and gates free from deposits, cleaning 
at every operation of the valve. 


16. Freedom from leaks around stem or bon- 
net due to lack of pressure against packing OF 
gaskets when valve is open or 


17. Safety in case of fire, since there is no 
pressure in body of valve in either — or 
closed position. Stem packing could en- 
tirely burned out without affecting tightness 
of valve in these positions. 


18. Quadruple seal against leaks through stem 
or bonnet when valve is open of closed as 


Export Office: 


w.K-»4 Company, Inc. 
HOUSTON, Texas, U.S.A. 

74 Trinity Place, New York 

Cable Address: “WILKOMAC” 
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compared to single seal on conventional types 
of valves. 


19. Sextuple seal against leaks through valve 
as compared to single protection provides by 
conventional types of valves. e W-K- 

Valve has three separate seats on each side, 
and seals off on all six seats in either the open 


or closed position. 


20. Body serves as cooling chamber when 
valve is used on high temperature work and 


lubrication is not possible. 


21. Renewable seats reduce maintenance cost 
to a minimum. Gates may be refaced five or 
six times before replacement becomes neces- 
sary. 

22. Less radial clearance is necessary for in- 
stalling screw end type- 

23. In pipe line work, through-conduit per- 
mits cleaning of line with valve in place. 















ture of the MIDCO con- 
tributes in some degree 
to the almost unbeliey- 
able results obtained. 


© Large volume of sales 
in both Domestic and 
Foreign fields permits 
maintenance of price 
competitive with any 
dean-out tool. 


© Distributors located 


make replacement 
—— 









plunger rod—exception- 
ally sturdy construction 
throughout. 
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Standard cable tool pin 
permits Jars and Sink- 
er to be run above pump, 
eliminating fishing jobs. 
® 
F-5 TYPE has patented 
plunger construction to |= 
assure highest possible |i 
of pump. i 
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(8) Air-actuated clutch 


The Twin Disc Clutch Company, Ra- 
cine, Wisconsin, manufacturers of in- 
dustrial clutches and hydraulic drives, 
announces its new air-actuated clutch, 
for remote control set-ups and where 
“feather-touch” engagements in heavy- 
duty operations are necessary. 

The new clutch is known as the Twin 
Disc Model P Air-Actuated Clutch. It re- 
tains many of the features of the familiar 
heavy-duty Twin Disc Model E (fric- 
tion) Clutch and may be used in many 
of the same types of installations as the 
latter clutch, it is stated. 

The Model P has a hub and back plate, 
center plate, floating plate, and friction 
disks of essentially the same proportions 
as the Model E, and is manufactured in 


a wide range of sizes, from 14 to 36 in 
and capacities from 65 to 895 hp. 
The air-actuated clutch operates by re. 
mote control without a complicated link. 
age system and shaft space is greatly re. 
duced. It has ideal operating character. 
istics because any amount of air pres. 
sure, within limits, can be applied to the 
friction plates to provide either slow or 
fast engagement, the manufacturer 
states. Few moving parts are employed, 
which assures easy maintenance. . 
The Model P design provides two dif. 
ferent methods for handling the actuat. 
ing air supply, depending upon where 
the clutch is mounted: First, by drilling 
the shaft and using an end shaft rotary 
air seal; second, by using a special shaft. 
around, or mid-shaft rotary air seal, 








(9) Hydraulic rams 


Typical of the all-steel aircraft style 
construction used throughout the gen- 
eral design of the Hy-Speed tools manu- 
factured by Reimuller Brothers Com- 
pany, of 9400 West Belmont Avenue, 
Franklin Park, Illinois, are the line of 
single acting rams illustrated. 

Using 4200 lb. per sq. in. as the basic 
pressure, a complete range of light- 
weight steel rams are available for as- 
sisting motivation or supplying force in 
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many applications. Sizes available vary 
from 1% in. to 6 in. diam. They supply 
forces, if used with standard foot power 
units or motor driven pumps and valves 
manufactured by this company, of from 
500 lb. to 40 tons. 

These rams are easily and cheaply 
serviced and most of them can be sup- 
plied with spring return. When used 
with 1 cu. in. per stroke foot power 
units, movements of from 0.1 to 4 in. 
result. 
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Jnstalling a piping system can mean time-consum- 


ing scouting and the fuss and bother of split-buying 


unless you go direct to the source for the most com- 
plete line of welding fittings and flanges—the Tube- 
Turn distributor. There is one in your locality. 

His line of Tube-Turn welding fittings and flanges 
consists of more than 4000 different kinds and sizes—all 
of which are produced as a standard part of the line! 
He carries a comprehensive stock of these Tube- 
Turn items, and in most cases he will have exactly 
what you need for immediate delivery. 


But the Tube-Turn distributor is 
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more than a merchant. He is a pipe and fittings 
specialist who can give you a lot of bona fide, trou- 
ble-shooting engineering assistance. And—through 
the company’s many branch offices and the famous 
Tube-Turn laboratory in Louisville the Tube-Turn 
distributor is backed for service by the nation’s fin- 
est group of welding fitting engineers. They are the 
men who originated seamless welding fittings, and 
therefore have the most years of accumulated ex- 
perience on tap for you. 

Remember, Tube-Turn seamless welding fittings 


were the first. They are still the best. 















TRADE MARK 








THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 


Selected Tube Turns Distributors in every principal city are ready 
to serve you from complete stocks. 

TUBE TURNS (Inc.),Dept. PE-3. LOUISVILLE 1,KENTUCKY. Branch 

Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 

Dayton, Washington, D. C., Houston, San Francisco, Seattle, Los Angeles. 
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(10) Swing check valves 


A new line of 
OIC cast-steel 
swing check 
valves in the 150 FF 
and 300-lb. pres- § 
sure classes is 
announced by the 
Ohio Injector * 
Company, Wads- 
worth, Ohio. 

They are the full-way type in which 
the disk completely clears the waterway 
in the wide open position. The complete 
disk assembly is suspended from brac- 
kets inside the body and is removable 
as a unit through the cap opening. 





(11) GE electrode 


A new heavily covered arc-welding 
electrode for flat and horizontal fillet 
welding as well as for flat butt welding 
has been announced by the Electric 
Welding Division of the General Electric 
Company. Desirable wherever weld re- 
quirements include high mechanical 
properties, rigid X-ray examination, 
good profile, high deposition rate, and 
good surface appearance, the applica- 
tions of this electrode include pressure 
vessels and pertinent connections, heavy 
machine bases, and structural parts such 
as column plates, columns, roof trusses, 
beans, and girders where the thickness 





of the section permits, company officials 
announce. 

Known as Type W-27, the new elec- 
trode is characterized by an exception- 
ally high melting rate, which results in 
increased production and higher speeds 
at the same welding current as other 
electrodes, it is asserted. At comparable 
production speeds, Type W-27 requires 
less heat input to the joint, thus reduc- 
ing warpage and internal cooling 
stresses, according to the manufacturer. 

Readily recognized by its steady, 
forceful, spray-type arc, the new elec- 
trode operates on alternating current or 
direct current with either straight or re- 
verse polarity. It has low spatter loss and 
easy slag removal and produces welds of 
excellent appearance. It is available in 
three sizes: 3/16 by 18 in., 14 by 18 in., 





and 5/16 by 18 in., and is rated A. W.S 
classes E6020 and E6030. ; 





(12) Gathering pump unit 


Designed for gathering in the oil fields 
a new Blackmer heavy duty pump incor. 
porates a number of important changes 
and improvements, according to an an. 
nouncement by E. W. Chapman, chief 
engineer of the Blackmer Pump Com. 
pany, Grand Rapids, Michigan. 

The specifications are as follows: 

Capacity, 90 gal. per min. 

Pressure to 500 Ib. per sq. in. 

Mechanical efficiency at 500 lb. per 8q. 
in., 85 per cent. 

Suction pressure, 0 to 100 lb. per sq. 
in. 
Viscosities handled, 40 to 500 SSU— 
Specific Gravity 0.82. 

Power, engine or motor. 

The pump, reduction gearing, clutch 
and prime mover are mounted on a fabri- 
cated steel skid making a compact unit. 
which is easily moved in the field. 

Chapman states that the pump is 
equipped with special anti-friction bear- 
ings and that the stuffingbox is so de- 
signed that vacuum is maintained on the 
packing chamber. The effect of the de- 
sign is virtually to eliminate leakage, he 
says. 

This unit is designed especially for the 
outdoor service, and is thereforesof par- 
ticularly rugged construction. 


(13) Burn treatment 


A new chemical formula, Hydrosul- 
phosol Ointment, is being introduced to 
industry by the Davis Emergency Equip- 
ment Company, Newark, New Jersey, 
after 6 years of extensive clinical tests. 
The product is being hailed as the most 
advanced and successful treatment of 
painful burns yet discovered, according 
to the manufacturer. 

Hydrosulphosol Ointment and Hydro- 
sulphosol solution, the company’s intro- 
ductory publicity says, is the first burn 
treatment to have passed a thorough and 
intensive study over so long a period be- 
fore being offered for industrial use. 
Both the ointment and the liquid solu- 
tion have been used successfully in hos- 
pitals for the last 4 years on all types 
and degrees of burns. 

Reports published in a number of 
America’s leading medical journals, of- 
fering test cases and specific results, 
point up the powerful healing values 
of Hydrosulphosol Ointment through its 
chemical barrier to oxygen. Hydrosul- 
phosol, the reports say, not only thwarts 
penetration by oxygen into scarred tis- 
sues, but by itself suffusing the damaged 
tissues, breaks down oxidized cells and 
helps stimulate the natural restoration 
of injured tissues. 

The Davis company introductory ma- 
terial on this new sulfhydryl solution 
lists its major healing features as: Quick 
relief from pain, infection control, ac- 
celeration of healing, non-toxic safety, 
and the stimulation of new tissues or re- 
pair of burned ones to check the danger 
of disability. 
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FOR FAST ECONOMICAL DRILLING 





Note the many advantages of the GRANT 
Roller Cutter Bit. 


« Extra large cutters, properly hard faced 
for long wear—this means faster more 
economical drilling. 


¢ Flow beans extended to bottom of bit, 
allowing circulation to strike bottom of 
hole without interference. 


¢ Flow beans also direct circulation over 
each cutter. 


¢ Large side wings 
assist in keeping 
the hole togauge. 


















NhSintii en ee 





«Smooth operation and more 
than adequate strength result 
from the use of roller bearings 
for radial load and ball bear- 
ings for thrust. 


¢ Streamline design prevents ex- 
cessive friction and balling up. 


*No lost cutters due to rugged- 
ness of trunnion and cutter as- 
sembly. 





(1) Shank. (3) Hardfaced Teeth. (9) Ream- 
ing Wings. (4) Washers. (6) Ball Bearings. 
(5) Roller Bearings. (2) Eccentric Trunnion. 
(7) Circulation Flow Beans. 


Cutters are available for soft, sticky shale; 
medium Shale and hard Shale. 


For complete information on the Shale Bit and other | . 
GRANT Products, check and mail the coupon below. 





GRANT OIL TOOL CO. 

2042 EAST VERNON AVENUE, 

LOS ANGELES 11, CALIFORNIA. 
Please send me, without obligation, complete information 
on the GRANT Tools checked below. 
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AA ~ C) Safety Automatic Pressure Releases (Mud Pumps) 
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VERY NEAT-.-- 
But Also Highly Efficient 


The men who build Layne Well Water Sys- 
tems like to turn out a neat job of pump, 
motor and control installation. But it is the 
engineers in the factory who are responsible 
for their extra high over-all efficiency. First, 
they considered all of the well conditions— 
diameter, depth, static water level, capacity, 
drawdown and total head. Then the size and 
stages of the pumps, proper diameter and 
length of column pipe and line shaft and 
thus determined the right horsepower to 
deliver the required amount of water into 
the user's system. 


These same engineers created the pump 
design, specified the kind and size of bear- 
ings and saw that all parts were precision 
built of the finest quality materials. The 
result is a highly efficient, complete water 
system that will pay extra dividends in long 
life, low operation cost and freedom from 
mechanical faults. 


Layne installed wells and Layne vertical 
turbine pumps are fully recognized by the 
most eminent engineers as being the finest 
in quality and the most efficient ever built. 


If you need more, either from additional 
wells, or from reconditioned old wells, write 
for further details. Address LAYNE & 
BOWLER, INC., General Offices Memphis 
8, Tenn. 


LAYNE PUMPS — juyin 


every need for producing large 
quantities of water at low cost 


from wells, streams, mines or «+ 


reservoirs. Send for literature. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
Va. *  Layne-Central Co., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * La ° 
Louisiana Co., Lake Charles, La. * Louisiana 
Well Co., eo Sea La. * Layne-New York Co., 


? «+» Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus. Ohio 
* Layne-Texas Co., Houston, Texas * Layne- 
Western Co., Kansas City, Mo. * Layne-Western 
Co. of _ Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada 


i 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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(14) Orifice computer 


A new orifice computer is available in 
2 sizes for office, field, or shop use. It is 
constructed primarily of cellulose ace- 
tate. 

The equipment is designed to permit 
operators to make orifice meter computa- 
tions quickly and easily, in any industry 
where gas, steam, and water are meas- 
ured by the orifice principle. 

The range of deliveries, pressures, dif- 
ferential, and sizes of orifice cover prac- 
tically all conditions met in ordinary 
practice. A booklet of simple but com- 
plete directions for operating is provided 
with each computer. 

This new device is particularly adapt- 
able in determining: 

1. Rate of flow of any gas in cubic feet 
per day or per hour; 

2. Rate of flaw of steam in pounds per 
day or per hour; 





3. Rate of flow of water in any con- 
venient units ; 

4. Size of orifice to install in a meter; 

5. Differential or pressure to maintain 
to deliver a desired rate of gas, steam, or 
water; 

6. Approximate coefficient for the ori- 
fice from known or assumed gas charac- 
teristics, and 

7. Open flow rate when using the ori- 
fice open flow tester. 

Although no coefficient for the orifice 
is necessary for ordinary computations, 
correction factor scales and table of 
standard coefficient settings for both 
flange and pipe taps are provided for use 
where more accurate computation is de- 
sired. 

The equipment is available in utility 
size, 434 in. diam., suitable for field and 
shop use, and larger desk size of 74 in. 
diam. 

The manufacturer is Willsonn Compu- 
ters, 925 Central Avenue Ext., Oil City, 
Pennsylvania. 


(15) Spectrophotometer 
The new Beckman Model 1R-2 in- 


frared spectrophotometer embodies 
many important advancements in accu- 
racy, adaptability and simplicity of op- 
eration, according to the manufacturer, 
National Technical Laboratories, South 
Pasadena 26, California. 

Earlier instruments were designed spe- 
cifically for routine analysis of hydro- 


carbons. The new Model 1R-2, while it 
is suitable for routine analysis of gases 
liquids or solids, has the following use. 
ful features: 

Unusual versatility is provided by in. 
terchangeable elements. Various types 
of light sources, cell holders, etc., can be 
interchanged to adapt the instrument to 
a wide range of applications on liquids 
solids and gases. Even cells with path. 
length of a meter or more can be used. 

Increased accuracy and stability are 
obtained through use of a new energy 
measuring system employing a bolomet. 
er and vacuum tube*amplifier. This sys. 
tem eliminates temperature drift, non. 
linearity errors, and vibration difficulties, 

Constant temperature insures accu- 
racy at all wavelengths. The monochro.- 
mator and cell compartments are ther. 
mostated, eliminating the uncertainty of 
inadequate “temperature compensation” 
and making a constant-temperature room 
unnecessary. 

Quick easy readings can be made di- 
rectly in per cent transmission and op- 
tical density, and provisions are made for 
direct-connecting a standard potentio- 
meter-type recorder. The wavelength 
range is 1 to 15 microns and wavelengths 


can be selected either by a continuous 


wavelength drive calibrated directly in 
microns or by a 17-position stop-mech- 
anism that greatly simplifies routine an- 
alysis operations. Accessory equipment 
includes a motor drive for continuous 
wavelength scanning. 

Constant radiation at all times is an- 
other important advancement. The 
source of radiation is a photo electron- 
ically stabilized Nernst lamp that in- 
sures constant radiation regardless of 
line voltage fluctuations. 

Hermetically sealed, the optical path 
is free of CO. and water vapor. Two- 
stage drying protects precision optical 
elements. 


(16) Wiggins coupling 


‘The E. B. Wiggins Oil Tool Company, 
Inc., Los Angeles, California, announces 
development of a new direct-connect 
coupling, specially adapted for use in 
testing operations. 

The new coupling fits over the end of 
any standard type AND 10056 nipple, 
the “dogs” of the coupling gripping se- 
curely in the undercut just behind the 
threads of the nipple. Connecting any 
fluid or air line with the Wiggins direct- 
connect coupling takes only a second and 
users report saving up to 80 per cent in 
time and labor, the manufacturer states. 

The coupling has application in the 
manufacture of carburetors, aircraft, au- 
tomobile, refrigeration, air conditioning 
equipment, metering gages, valve gages, 
and hydraulic equipment. The coupling 
is made of durable light-weight alumi- 
num. It fits all standard type AN nipples 
with the undercut and since these are 
available with or without the undercut, 
the former can be ven ge when woo 
dering nipples. Wiggins direct-conne 
coupling comes in sizes of 14, 5/16, 5, 
Vy, &% and 3% in. 
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HERE 1S AN UNPARALLELED ACHIEVEMENT IN COMPLETION 


suspension and seal, makes it equally outstanding in the 
field of equipment required for multi-zone completions. 


Employing numerous features of the famous Cameron 
Drilling Control Units, the Ram-Type Tubing Control 
Head provides positive blowout protection while tubing 
is being run, well washed, packer collapsed, tubing sus- 
pended, etc. As the foundation for the Cameron Closed 
Pressure Method of Well Completion, this tubing head 
has demonstrated its incomparable safety and efficiency 
on hundreds of the world’s deepest, highest pressure wells. 
Its unique design, providing ram-type blowout preventer 
control during initial completion or re-completion opera- 
tions and permitting the use of several types of tubing 
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The most widely used type of suspension and seal—the 
hanger nipple equipped with back-pressure valve and 
suspended and sealed on the closed rams of the head—is 
illustrated in the cross-section view above. 


CAMERON IRON WORKS, INC. 


711 MILBY STREET + HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. © California: Howard Supply Co., 
los Angeles °* Rocky Mountain: Mountain Sales & Service, Casper, Wyoming 
Oklahoma: 310 Thompson Building, Tulsa 
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Management 
And 
Maintenance 
Prefer 


SAND-BANUM 





“The Entirely Different Boiler and 
Engine Treatment" 


The men in direct charge of boiler 
maintenance prefer Sand-Banum be- 
cause it comes ready to use. 

Is easy and simple to handle— 
harmless to personnel and equip- 
ment. 

Is applied only once a week; un- 
affected by age, climate, water or op- 
erating conditions. 

Management prefers Sand-Banum 
because it keeps boilers clean, result- 
ing in increased operating efficiency, 
fewer shutdowns, longer equipment 
life, and fuel economy. 


Safe 
Simple 
Certain 
Write for Proof 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza New York City 20 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and at other convenient points including 
leading supply houses. 
Export Representatives: 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 20 


* *¥ 
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(17) Pump accessory 


The D+B Division of Emsco Derrick 
and Equipment Company has developed 
a new accessory for use on D-+-B oil well 
tubing liner pumps, known as a plunger 
hanger. i 

At the request of the United States 
Navy at the Elk Hills fields, D+-B be- 
gan engineering research and designing 
some months ago to develop a method 
whereby a larger size tubing liner pump 
could be operated on 
a smaller size string 
of tubing 

The plunger hang- 
er is an inexpensive 
devise composed of 
three parts: A top 
half with a sleeve at 
its lower end, which 
connects to the small 
tubing, a bottom half 
that connects to the 
upper half giving 
support tothe sleeve, 
and a special sucker 
rod coupling with a 
pin protruding 
through the sides. 
The top half is 
threaded to make up 
on the tubing string 
used in the well. The 
bottom half is 
threaded to take the 
top half of the hang- 
er and its lower end 
is threaded to con- 
nect to one joint of 
tubing of corre- 
sponding size to the 
tubing pump used. 
The sleeve on the 
lower end of the top 
half into which the 
bottom half is 
threaded is machin- 
ed with two invert- 
ed “J” slots to take 
the special sucker 
rod coupling. To in- 
stall the plunger 
hanger one joint of 
tubing must be used 
of the same size as 
that of the pump to 
be used. For exam- 
ple, if a 3-in. tubing 
liner pump is to be 
run on a string of 
214-in. upset tubing, 
one joint of 3-in. up- 
set range 3 tubing 
is made up in the 
top end of the pump. 
On the other end of 
this joint of tubing 
the plunger hanger 
is installed. From 
the plunger cage of 
the pump the assem- 
bly consists of a 
short pony rod, the 
special coupling 
with the pin pro- 
truding through the 

















— and one standard length of sucker 
rod. 

At the time the pump is being lowered 
into the well the plunger is suspended 
in the joint of large tubing with the pro. 
truding pins on the sucker rod coupling 
located in the “J” slot. After the tubing 
is lowered in the well, the sucker rods 
are lowered and screwed on the rods al. 
ready in the well. In order to start pump. 
ing it is necessary to raise the sucker 
rods slightly so the protruding pins of 
the sucker rod coupling clear the lips 
of the “J” slot, turn to the left a quarter 
turn, and then lower the plunger to the 
pumping position. The standing valve 
can be released and the pump is ready to 
start operation. 

In pulling the pump, the plunger is 
lowered to pick up the standing valve in 
the conventional manner. Then the plun. 
ger and standing valve are raised by 
means of the sucker rods to completely 
remove the plunger and standing valve 
from the liner column into the upper 
joint of tubing. As this is done the pro- 
truding steel pins on the sucker rod cou- 
pling are guided into the “J” slot, the 
rods are turned a quarter to the right, 
and lowered to rest in the slot provided. 
In this position the plunger and standing 
valve are hung in the joint of tubing 
above the pump, allowing the oil to drain 
around the special sucker rod coupling, 
plunger, and standing valve. The “J” 
slot then acts as a clutch in breaking the 
sucker rod string. After the sucker rods 
have been removed from the tubing, the 
tubing can be removed from the well. 
The fluid will drain through the pump 
permitting the tubing column to empty 
the oil contained in it as it is pulled. 
Thus the operator can pull his tubing 
string “dry” instead of “wet” as he has 
had to do in the past. 

In the photograph A shows the plunger 
hanger made up with a tubing liner 
pump, with the plunger and standing 
valve removed from the liner column and 
suspended in the joint of large tubing 
immediately above. The protruding pins 
on the special sucker rod coupling are 
in the “J” slot in the lower end of the 
top half of the hanger. This position of 
the plunger and standing valve permits 
the oil to drain around the special sucker 
rod coupling, plunger, and standing 
valve. B displays the position of the 
plunger hanger while the pump is in 
operation. For purposes of illustration, 
the top half of the plunger hanger is 
shown separated from the lower half. 
Note that the standing valve has been 
released and the plunger is in normal 
pumping position. 





(18) Multiple cylinder 
pumps 

Employing the principle of multiple 
cylinders, and mounting within the cyl- 
inders double-acting pistons operated 
from a single crankshaft, Frank Wheat- 
ley, Sr. of Tulsa, Oklahoma, a few years 
ago built a pump capable of handling 
enormous volumes of fluid at high speeds 
with little or no surge. United States 
Patent No. 2,367,452 has been granted 
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covering the multiple cylinder pumps as 
of January 16, 1945, according to official 
notice received by Frank Wheatley Pump 
and Valve Manufacturers. 

The Wheatley multiple cylinder pumps 
have been widely accepted, particularly 
in the pipe line industry where the plu- 
rality of pistons from the same crank- 
shaft imparts a sufficient number of im- 





pulses to the fluid during each revolu- 
tion of the crankshaft virtually to elimi- 
nate surge. 

Another unusual feature of the Wheat- 
ley multiple cylinder pumps is that the 
cylinders are so arranged that, if de- 
sired, two different fluids can be pumped 
at different volumes and under different 
pressures. The pumps are made in 3 and 
5 cylinder models. 





(19) Liner cleaner 


A liner cleaner comprising a mechani- 
cal device for cleaning vertically slotted 
liners has been announced by B. & B. 
Tool Company of Bakersfield, California. 
Twenty spring-steel blades are spirally 
spaced at 34-in. offsets around the body 
of the tool and are in contact with heavy 
coil springs that exert great thrusting 
pressure against the blade cam. The 
blades are free to move up and down and 
can retract directly into the body of the 
tool. The cleaner is lowered to the bot- 
tom of the liner either on a sand line, 
tubing or drill pipe and then moved pro- 
gressively upward in short, slow, up-and- 
down strokes. As the blades come in con- 
tact with the slots in the liner they are 
driven out through the slots penetrating 
beyond the outside diameter of the liner 
to the following dimensions: 

454-5 -in. liners opened up to 634 in. 
51%-534-in. liners opened up to 7% in. 
65%-7_ -in. liners opened up to 9% in. 
854-9 -in. liners opened up to 10% in. 

The spirally spaced blades, together 
with the line twist when run on a wire 
cable, keep the tool gradually creeping 
in a rotational movement. This is impor- 
tant, and it is asserted that more than 90 
per cent of all the perforations can be 
opened by this mechanical cleaning tool. 

General practice is to reclean the liner 
several times for good measure. A bailer 
is run to keep the well clean to bottom, 
followed up with a double bypass vac- 
uum sand line washer to pull in all 
loosened material from around the liner. 

In addition to removing sand, mud, 
water scales, and corrosive material from 
the liner perforations, effective results 
have been obtained in cleaning gravel 
packs with this liner cleaner. It has been 
used successfully in reopening perfora- 


tions after squeeze cementing in mul. 
tiple-zone completions. Frequently jn 
squeeze cementing to isolate producing 





zones some cement will migrate along the 
outside of the pipe and into the perfora- 
tions opposite these zones. After the 
bridge plug or baffle plate and any 
cement left in the pipe are drilled out, 
the tool is run to gouge out the cement 
left in the perforations and to penetrate 
through any cement sheath around the 
outside of the pipe. 


(20) Leadmetal compound 


Norm, a leadmetal thread and gasket 
compound, is now being offered to the 
petroleum industry. Designated as Norm 
No. 30 Leadmetal this compound which, 
the manufacturer states, withstands vi- 
bration, corrosion, and galling under ex- 
treme pressures and temperatures is used 
on studs and bolts, as a packing lubri- 
cant for lathe centers, pipe threads, en- 
gine splines, threading and tapping, and 
wire line. 

Having heavy molecular weight, it 
withstands pressures and vibration. Its 
lead content insures against corrosion, 
galling and seizing. There being no af- 
finity for other metals, the joint will sep- 
arate freely upon dismantling. 

A correct lubricant for engine splines, 
it prevents galling and pick-up. 

Used on wire line, it prevents corro- 
sion while acting as a lubricant 

When used on studs, bolts, turnbuckles 
and running threads, Norm No. 30 pre- 
vents failures such as seizing and twist- 
ing off cylinder head studs. Its weight 
and malleability, when ager to pack- 
ing greatly improves its performance, 
nl p een blowing and leak- 
age. Norm No. 30 Leadmetal is manu- 
factured by Specialty Sales Company, 
2344 Orange Avenue, Long Beach, 6, 
California. 
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From Texas to California, from Louis- 
iana to Montana—in nearly every State in 
which petroleum is produced—Lane-Wells 
is on the job, night and day,in winter and summer, helping 


co well operators produce more oil more efficiently. Backed 


| = by the practical field experience under every conceivable 


when condition on many thousands of different jobs each year, 


yO Lane-Wells Services and Products can help you produce 


more oil at lower cost per barrel. 





nd 


LOS ANGELES HOUSTON OKLAHOMA CITY 


General Offices, Plant and Export Office: 
5610 South Soto Street, Los Angeles 11, California 


30 Branches 24 Hour Service 
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Publications listed are sent free upon request. 











(21) Precision safety heaters 

Precision Scientific Company, Chicago, Illinois, gives some 
interesting data on its new line of safety heaters in Bulletin 
HP-1650. A time-temperature curve for heating crude oil is pre- 
sented in a chart and specifications for the heaters are shown in 
a table. 


(22) High-pressure boilers 

Feedwater treatment for high pressure boilers at Dow Chemi- 
cal Company is described in a new bulletin, No. 1400, published 
by the Cochrane Corporation, Philadelphia, Pennsylvania. This 
article will be of particular use to engineers interested in the 
treatment of feed water for boilers of high pressure. 


(23) Ball reciprocating bearings 

High capacity ball reciprocating bearings, published by the 
Torrington Company, covers the latest listing of size and quanti- 
ties of bearings. Application recommendations will be sent upon 
receipt of cross-section prints or sketch reference of housing and 
surrounding details. 


(24) Gas welding and cutting 

The 1945 Victor gas welding and cutting apparatus catalog, 
Form 23, one of the most comprehensive issued in the industry, 
is now available. A 104-page color publication, it reviews 3 
decades of Victor products and illustrates all equipment and 
parts now available. 


(25) Grant oil tools 

Inormation on Grant oil tools from the company at Los An- 
geles, California, is now ready for distribution. Bailers, clean- 
ers, hole enlargers, liner pullers, reamers, shale bits, under- 
reamers, wall scrapers, and safety automatic pressure releases 
(mud pumps) are all listed and discussed in the new bulletins. 


(26) Catalog on valves 

Non-return valves, catalog 12-B; gate valves, catalog 12-E, 
and blow-off valves, catalog 12-D are all available from the 
Edward Steel Valve Company, East Chicago, Indiana. These 
catalogs list full dimensions, illustrations, and descriptions of 
the valves. 


(27) Data on valves 

Darling Valve and Manufacturing Company, Williamsport, 
Pennsylvania, has issued a catalog giving full information on its 
products. Included is complete information on the Darling line. 
together with illustrations and examples. 


(28) Steam tank heater 

Bulletin No. 451, issued by The Brown Fintube Company, 
Elyria, Ohio, describes the new steam tank heater that speeds 
the unloading of materials whose viscosity can be lowered by 
heating. It gives dimensions and weights of heaters for use with 
tank cars and trucks. 


(29) Classified directory 

The Association of Consulting Chemists and Chemical Engi- 
neers, Inc., New York, has issued its 9th edition of the Classified 
Directory listing the names of consultants specializing in any 
given field. This new catalog, issued earlier than usual due to 
many requests, contains 108 pages of information and guidance. 


(30) Metal parts washing 

The Optimus Equipment Company, Matawan, New Jersey. 
manufacturers of washing, rinsing, pickling, and drying equip- 
ment for metal parts, has issued Bulletin 4E2, describing port- 
able machines of the dip-agitating type and the spray type. 
“Batch Cleaning in Portable Metal Washing Machines for Pro- 
duction Maintenance and Repair,” is the name of the booklet. 


(31) Aleo equipment 

The American Locomotive Company, Alco Products Division, 
has issued two booklets describing springs and triple service 
products. They are Bulletin 1034, describing the triple service 
products and Bulletin 5001, describing various types of springs 
designed and manufactured by the railway steel-spring division. 
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(32) Shift couplings 

A new 8-page illustrated booklet, No. 2045, on a complete line 
of shaft couplings is announced by the Link-Belt Company 
Sizes, dimensions, and list prices are given for couplings of 
flexible, rigid flanged face and compression types, with special 
emphasis on the type “RC” roller chain coupling. Detailed infor. 
mation is also given on protective casings for the “RC” coupling. 


(33) Steels 

Carbon and high speed steel drill rods and cold drawn too] 
steels are described in a new catalog of Allegheny Ludlum Stee] 
Corporation, Brackenridge, Pennsylvania. Steels are furnished 
in 3 standard and 5 special grades. Information is given on 
lengths, sizes and weights, finishes, tolerances, and hardness 
value. 


(34) Liquid level control 

The Moore Products Company, Philadelphia, has issued an 
illustrated bulletin, No. 251-S on liquid level control. It includes 
instructions for installation, operation, and maintenance, and 
has a complete parts list. Detailed instructions for special appli- 
cations are attached to the inside front cover. 


(35) Rod and piston packings 

Catalog No. 440 issued by the C. Lee Cook Manufacturing 
Company, Inc., Louisville, Kentucky, on rod and piston pack- 
ings, is off the press. The book contains general descriptions, 
temperatures, pressures, rod materials, and a number of tables 
giving engineering data. 
(36) Steam jet ejectors 

Ingersoll-Rand Company announces the publication of a new 
bulletin covering steam-jet ejectors, of interest to all industries 
having need for vacuum-producing equipment. Sume uses out- 
side these fields are: Evacuating tanks for treating timber, 
vacuum packing, deaerating of soap, clay, etc., and producing 
simulated altitude conditions for testing engines, super-char- 
gers, pumps, instruments, etc. Operating characteristics, princi- 
ples, and features are given. Construction details and schematic 
diagrams of various single and multi-stage set-ups are included. 


(37) Award system 

An illustrated 40-page handbook covering in detail all phases 
of the new Cooper-Bessemer Corporation award system, are 
available for distribution. This is The Suggestion Plan, based 
primarily on the payment to employes of awards aggregating 
10 per cent of the net savings resulting from suggestions, or 5 
per cent of the gross savings for ideas submitted to cut operat: 
ing costs. The award plan also provides payment for intangible 
ideas suggested and these awards are determined by an ap- 
praisal board. The booklet is available for distribution to indus- 
trial concerns planning the inauguration of either a Suggested 
Award Plan or a program of preparation for new employes. 


(38) Plastic coating 

Now available from the Amercoat Division of American Pipe 
and Construction Company of Los Angeles, makers and dis- 
tributors of Amercoat plastic coatings, is a 4-page technical 
folder in 2 colors on their No. 44 Plastic Coating. Full details of 
uses and technical facts are covered in this new bulletin. 


(39) Storage and mixing equipment 

Bulletin 405 on storage and mixing equipment for acids and 
corrosive materials, is available from the U. S. Stoneware Com- 
pany, Akron, Ohio. The publication includes a section on the 
installation and use of stoneware vessels, together with charts 
giving dimensions and specifications. 


(40) Oil refining 

Oil refining is the subject of an illustrated brochure issued 
by the M. W. Kellogg Company, New York City. The brochure 
covers such subjects as fluid catalytic cracking, alkylation and 
isomerization, hydroforming, polymerization, thermal cracking, 
suspensoid cracking, delayed coking, topping, deasphalting and 
desalting, vacuum distillation, naphtha reforming and reversion, 
gas recovery, storage systems, lube oil refining, etc. It is illus- 
trated with flow sheets and installation photographs. 


(41) Weldors guide 

The latest edition of the “Weldors Guide” has been issued by 
the Mir-O-Col Alloy Company. The booklet includes an intro- 
duction in which it describes hard facing and tells what makes 
it useful. It is a 31-page pocket-style booklet, indexed and in- 
cluding complete information on hard facing welding. 
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THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT NO. 93 


yee and regular feature of The Petroleum Engineer, the Continuous Tables, now in 
their seventh year of publication, were designed to save time and effort for the technician and 
the practical field or plant worker. The tables have proved one of the most popular and helpful 
departments of The Petroleum Engineer. Data are presented in the simplest form available with many 
types of information included that are best presented by curves or nomographs when three or more 
variables must be considered simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
tributions, and improvements to existing tables by members of the petroleum and related industries, 
including manufacturing concerns, who are continually searching for practical information reduced 
by computation to tabular form readily applicable to the problems daily confronting them that might 
otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the 
industry have resulted in a valuable exchange of information and data contributing to the progress 
of the industry as a whole. 

This index will be revised moathly. The index for installments 1-12, inclusive, will be found 
in the May, 1938, issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, 
issue; 37-48, inclusive, in the June, 1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, 
inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 1944, issue; 80-82, inclusive, in the 
April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the October, 1944, issue, 
and 89-91, inclusive, in the January, 1945, issue. 


INDEX TO TABLES 








Index No. Page Issue 
Straight screw threads for high-temperature bolting .. .............................(sheet 1) P 094.151 269 Mar. 
Straight screw threads for high-temperature bolting ................................(sheet 2) P 094.151 281 Mar. 
Viscosity index chart......... = Sexietneden nscpeesnapvensonll SS 275 Mar. 
Estimation of viscosity index ...................... satan lnc anaes citenaiiinnniciiicn 223 Feb. 
Curves for estimating pressure drop in high pressure gas pipe lines ....P 622:100.1 277 Mar. 
Tank capacity chart Z Teel Lets SNS RA x A) Ie ..P 671. 221 Feb. 
Pressure extensions—orifice meter calculations — _..... (sheet 21-D) P 683.32 227 Feb. 
Pressure extensions—orifice meter calculations .. .... (sheet 21-E) P 683.32 229 Feb. 
Pressure extensions—orifice meter calculations (sheet 21-F) P 683.32 231 Feb. 
Pressure extensions—orifice meter calculations .. _... (sheet 21-G) P 683.32 233 Feb. 
24-hour capacity of orifice meters—flange connections... _.........(sheet 1) P 683.320.11 271 Mar. 
24-hour capacity of orifice meters—flange connections _.-.-.-.. (sheet 2) P 683.320.11 273 Mar. 
Positive meter factors—physical test car ssn nndieanianiisiaiaastesag aan 225 Feb. 
Charcoal testing meter factors for G.P.M. ; a _.......P 686.511.0 279 Mar. 


INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 





Griscom-Russell Co. (sheet 1) 270 Mar. P 094.151. 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 2) 274 Mar. P 683.320.11 
Hyatt Bearings Division, General Motors Corp. ... (sheet 2) 272 Mar. P 683.320.11 
Maxim Silencer Co... ‘ scralaasincidscceiaac Mar. P 622.100.1 
Nash Engineering Co. (sheet 2) 282 Mar. P 094.151. 
Torrington Co., Bantam Bearings Division hee ig seca ..... 280 Mar. P 686.511.0 
Visco Products Company, Inc. ; ithaca 276 Mar. P 216.13 
—— 
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° Sheet 1 
THE PETROLEUM ENGINEER'S Continuous TABLES (INSTALLMENT No. 93) P 094.151 
a i STRAIGHT SCREW THREADS FOR HIGH-TEMPERATURE BOLTING 
Sitive 
: Limiting Dimensions and Tolerances for Threads on Screws 
e de- | 
ay be Threads Basic Allow- | __ poathaanansenl sinssniecnsioel Minor 
Sizes per major ance | diameter, 
inch diameter | (minus)? Toler- Toler- max. 
Max. Min. ance- Max. Min. ancel 
A B C D E F G H I K L 
YY 20 0.2500 0.0010 0.2490 0.2418 0.0072 0.2165 0.2139 0.0026 0.1877 
% 18 | 0.3125 0.0011 0.3114 0.3032 0.0082 0.2753 0.2723 0.0030 0.2432 
3% 16 | 0.3750 0.0013 0.3737 0.3647 0.0090 0.3331 0.3299 0.0032 0.2970 
% 14 0.4375 0.0013 0.4362 0.4264 0.0098 0.3898 0.3862 0.0036 0.3486 
% 13 0.5000 0.0015 + 0.4985 0.4881 0.0104 0.4485 0.4448 0.0037 0.4041 
% 12 0.5625 0.0016 0.5609 0.5497 0.0112 0.5068 0.5028 0.0040 0.4587 
546 11 | 0.6250 | 0.0017 | 0.6233 | 0.6115 | 0.0118 | 0.5643 | 0.5601 | 0.0042 | 0.5118 
| 34 10 | 0.7500 0.0019 0.7481 0.7353 0.0128 0.6831 0.6786 0.0045 0.6254 
| XK 9 | 0.8750 0.0021 0.8729 0.8589 0.0140 0.8007 0.7958 0.0049 0.7366 
l 8 | 1.0000 0.0022 0.9978 0.9826 0.0152 0.9166 0.9112 0.0054 0.8444 
| | 
1% 8 1.1250 0.0024 1.1226 1.1074 0.0152 1.0414 1.0359 0.0055 0.9692 
14 8 1.2500 0.0025 1.2475 1.2323 0.0152 1.1663 1.1605 0.0058 1.0941 
134 8 1.3750 0.0025 1.3725 1.3573 0.0152 1.2913 1.2852 0.0061 1.2191 
1% 8 1.5000 0.0027 1.4973 1.4821 0.0152 1.4161 1.4098 0.0063 1.3439 
| 
1% 8 1.6250 0.0028 1.6222 1.6070 0.0152 1.5410 1.5345 0.0065 1.4688 
134 8 1.7500 0.0029 1.7471 1.7319 0.0152 1.6659 1.6591 0.0068 1.5937 
1% | 8 1.8750 0.0030 1.8720 1.8568 0.0152 1.7908 1.7838 0.0070 1.7186 
2 8 2.0000 0.0031 1.9969 1.9817 0.0152 1.9157 1.9084 0.0073 1.8435 
2% 8 2.1250 0.0032 2.1218 2.1066 0.0152 2.0406 2.0331 0.0075 1.9684 
2144 8 2.2500 0.0033 2.2467 2.2315 0.0152 2.1655 2.1578 0.0077 2.0933 
214 8. 2.5000 0.0035 2.4965 2.4813 0.0152 2.4153 2.4071 0.0082 2.3431 
234 8 2.7500 0.0037 2.7463 2.7311 0.0152 2.6651 2.6564 0.0087 2.5929 
3 8 3.0000 | 0.0038 2.9962 2.9810 0.0152 2.9150 2.9058 0.0092 2.8428 | 
34 8 3.2500 0.0039 3.2461 3.2309 0.0152 3.1649 3.1556 0.0093 3.0927 
314 8 3.5000 0.0040 3.4960 3.4808 | 0.0152 3.4148 3.4055 0.0093 3.3426 
*) od For use with pressure vessels and steel pipe flanges, fittings and valves. 
“ All dimensions are given in inches. 
yt The American National Form of thread shall be used. 
1Pitch diameter tolerances include errors of lead and angle. 
2The maximum pitch diameters of screws are smaller than the minimum pitch diameters of nuts by these amounts. | 
Table by American Standards Association. Reprinted through courtesy of Crane Company’s P. G. Schultz, and “Fasteners”, pub- | 
lished by the American Institute of Bolt, Nut, and Rivet Manufacturers, Cleveland, Ohio. | 
a ea | 
) 
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a G-R \ all ie | | | | 
BENTUBE ae : i 4 _ G-R Type J-2—BENTUBE EVAPORA- 
EVAPORATOR 


for every requirement of boiler feed make-up 


4 el 
Fe on A 2 
a ’ 


¥ 
“KE je “ Ps 
Papath eo, 8 


TOR, for large capacities and high 
pressure. 


No matter what size or type of boiler-feed make-up 
evaporator may be best suited for your particular plant conditions, 
an exactly suitable G-R BENTUBE EVAPORATOR is available for 
your precise requirements. 

The design of these evaporators... based on 75 years of experi- 
oun tenn een os ence in building heat transfer apparatus... has several distinctive 
moderate copacities and low pressure. advantages assuring vapor that is both pure and dry, and with 

large overload capacity. In addition, these units have exclusive 
features that maintain rated capacity without the necessity of 
hand-scaling, and provide greatest ease of inspection and mini- 
mum attendance. 

Bulletin 362 describes G-R BENTUBE EVAPORATORS in detail, 
explains in what plant conditions evaporators should be used, 
and analyzes their association with the plant heat balance. Your 
copy of this informative bulletin will be sent on request. 


EVAPORATOR, for small capacities. 285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 


G-R Type H — Vertical BENTUBE THE GRISCOM-RUSSELL CO. ax 
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Sheet 1 
THE PETROLEUM ENGINEER’s ConTINUOUS TABLES (INSTALLMENT No. 93) P 683.320.11 
if | 24-HOUR CAPACITY OF ORIFICE METERS*—FLANGE CONNECTIONS 
Differential, 1 in. water. Base, 2-lb. Gravity, 0.60. Temperature, 60°F. Line diameter, 4 in. 
| 
Pressure Size of orifice, in. | 
lb. per sq. | 
in. ga. ae ae See ee 1% 1% 2 2% 2% 23% 3 
0 1.35 5.42 | 12.2 21.7 33.9 48.8 66.5 88.5 115.0 148.7 190.2 241.4 
5 1.57 6.27 | 14.1 25.1 39.2 56.5 77.0 102.0 133.2 172.1 220.3 279.5 
10 1.75 | 6.99 | 15.7 27.9 43.7 62.9 85.7 113.5 148.3 191.7 245.3 311.3 
15 1.93 7.20 117.8 | 3.8 48.1 69.3 94.4 125.2 163.4 211.2 270.3 343.1 
20 2.10 8.41 | 18.9 | 33.6 52.6 75.7 | 103.2 136.7 178.6 230.8 295.4 374.8 
25 2.20 8.98 | 20.2 | 35.9 56.1 80.8 | 110.2 146.0 190.7 246.5 315.4 400.2 | 
30 2.39 9.55 | 21.5 | 38.2 59.7 86.0 | 117.2 155.3 202.8 262.1 335.4 425.6 
35 2.50 | 9.98.| 22.4 | 39.9 62.4 89.8 | 122.4 162.3 211.8 273.8 350.4 444.7 
40 2.64 | 10.5 | 23.7 42.2 65.9 95.0 | 129.4 171.5 224.0 289.5 370.5 470.1 
45 | 2.74 11.0 | 34.7 43.9 68.6 98.8 | 134.7 178.5 233.0 301.2 385.5 489.2 | 
| | 
50 2.85 | 11.4 25.7 45.6 | 71.3 | 102.7 | 139.9 185.5 242.1 313.0 400.5 508.2 | 
55 2.96 11.8 26.6 47.3 | 74.0 | 106.5 | 145.2 192.4 251.2 324.7 415.5 527.3 
t 60 3.07 12.3 27.6 49.0 | 76.6} 110.4 | 150.4 199.4 260.3 336.4 430.6 546.3 | 
65 3.17 12.7 28.5 50.8 79.3 | 114.2 | 155.7 206.3 269.3 348.2 445.6 565.4 | 
70 3.28 13.1 29.5 52.5 82.0 | 118.1 | 160.9 213.3 278.4 359.9 460.6 584.5 
75 3.39 13.5 30.5 54.2 84.7 | 121.9 | 166.1 220.2 287.5 371.6 475.6 603.5 | 
80 3.46 13.8 31.1 55.3 86.4 | 124.5 | 169.6 224.9 293.6 379.5 485.6 616.2 | 
85 3.56 14.3 32.1 57.0 89.1 | 128.3 | 174.9 231.8 302.6 391.2 500.6 635.3 | 
90 3.64 14.5 32.7 58.2 90.9 | 130.9 | 178.4 236.5 308.7 399.0 510.7 648.0 
95 3.74 15.0 33.7 59.9 93.6 | 1384.7 | 183.6 243.4 317.8 410.8 525.7 667.0 
100 3.81 15.3 34.3 61.0 95.3 | 137.3 | 187.1 248.0 323.8 418.6 §35.7 679.7 | 
110 3.99 16.0 35.9 63.9 99.8 | 143.7 | 195.9 259.7 339.0 438.1 560.7 711.5 | 
Pp 120 4.13 | 16.5 | 37.2 | 66.1 | 103.4 | 148.9 | 202.9 | 268.9 | 351.1 | 453.8 | 580.7| 736.9 | 
130 4.28 i ae 38.5 68.4 | 106.9 | 154.0 | 209.9 278.2 363.2 469.4 600.8 762.3 | 
140 4.42 i ae 39.8 70.7 | 110.5 | 159.1 | 216.9 287.5 375.3 485.1 620.8 787.7 | 
) 150 | 4.56 18.2 41.0 73.0 | 114.1 | 164.3 | 223.9 296.7 387.4 500.7 640.8 813.2 
160 | 4.70 18.8 42.3 75.3 | 117.6 | 169.4 | 230.9 306.0 399.5 516.4 660.8 838.6 
' 170 | 4.85 19.4 43.6 77.6 | 121.2 | 174.5 | 237.8 315.3 411.6 532.0 680.9 864.0 
" 180 | 4.95 19.8 44.6 79.3 | 123.9 | 178.4 | 243.1 322.2 420.7 543.8 695.9 883.0 
190 | 5.10 20.4 45.9 81.5 | 127.4 | 183.5 | 250.1 331.5 432.8 559.4 715.9 908.5 
. 200 5.20 20.8 46.8 83.3 | 1380.1 | 187.4 | 255.3 338.5 441.9 571.2 730.9 927.5 
210 | §.35 21.4 48.1 85.5 | 183.7 | 192.5 | 262.3 347.7 454.0 586.8 751.0 952.9 | 
? 220 | 5.45 21.8 49.1 87.2 | 136.3 | 196.3 | 267.6 354.7 463.0 598.5 766.0 972.0 | 
1 230 | 5.56 22.2 50.0 89.0 | 139.0 | 200.2 | 272.8 361.6 472.1 610.3 781.0 991.0 
240 5.70 22.8 51.3 91.2 | 142.6 | 205.3 | 279.8 370.9 484.2 625.9 801.0 | 1016. 
f 250 | 5.81 23.2 52.3 92.9 | 145.3 | 209.2 | 285.1 377.9 493.3 637.7 816.0 | 1036. 
260 | §.92 23.7 53.2 94.7 | 147.9 | 213.0 | 290.3 384.8 502.4 649.4 831.1 | 1055. 
r 270 | 6.02 24.1 54.2 96.4 | 150.6 | 216.9 | 295.6 391.7 611.5 661.1 846.1 | 1074. 
280 | 6.13 24.5 55.2 98.1 | 153.3 | 220.7 | 300.8 398.7 520.5 672.9 861.1 | 1093. 
290 | 6.20 24.8 55.8 99.2 | 155.1 | 223.3 | 304.3 403.4 526.6 680.7 871.1 | 1105. 
x 300 | 6.31 23.2 56.8 100.9 | 157.7 | 227.1 | 309.6 410.3 585.7 692.4 886.1 | 1124. 
310 | 6.42 25.7 57.7 102.6 | 160.4 | 231.0 | 314.8 417.3 544.8 704.2 901.2 | 1144. 
P 320 6.52 26.1 58.7 104.4 | 163.1 | 234.8 | 320.0 424.2 553.8 715.9 916.2 | 1163. 
330 6.63 26.5 59.6 106.1 | 165.7 | 238.7 | 325.3 431.2 562.9 727.6 931.2 | 1182. 
340 6.70 26.8 60.3 107.2 | 167.5 | 241.3 | 328.8 435.8 569.0 735.5 941.2 | 1194. 
350 | 6.81 27.2 61.2 108.9 | 170.2 | 245.1 | 334.0 442.8 578.0 747.2 956.2 | 1213. 
360 6.88 27.5 61.9 110.6 | 172.0 | 247.7 | 337.5 447.4 584.1 755.0 866.2 | 1226. 
370 | 6.99 27.9 62.8 111.8 | 174.7 | 251.5 | 342.8 454.4 593.2 766.8 981.3 | 1245. 
380 | 7.09 28.4 63.8 113.5 | 177.3 | 255.4 | 348.0 461.3 602.3 778.5 996.3 | 1264. 
390 | 7.16 28.7 64.4 114.6 | 179.1 | 257.9 | 351.5 466.0 608.3 786.3 1006. 1277. 
400 | 7.27 29.1 65.4 116.3 | 181.8 | 261.8 | 356.7 472.9 617.4 798.0 1021. 1296. 
| | 
NOTE: Move decimal point to right for daily capacity at 100-in. water differential. 
*Capacities are shown in thousands of cu. ft. 
| | 
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scanincs: SYATT 


Emsco’s new C-16 Duplex Slush Pump is distinguished by its 
extremely light weight but very rugged construction. 

Combining high precision, great stamina and longer 
service life with compactness, Hyatt Roller Bearings, on 
main gear and pinion gear shaft, have helped make 
possible the design improvements and increased efficiency 
of this new slush pump. 

If your engineers are striving for machine simplification, 
greater precision and maximum performance with reduced 
maintenance requirements, Hyatt will gladly advise on 
anti-friction problems. 


HYATT BEARINGS DIVISION, GENERAL MOTORS CORPORATION 
HARRISON, NEW JERSEY 
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THE PETROLEUM ENGINEER'S CONTINUOUS TABLES Guseassaanen No. 93) P 683.320.11 





24-HOUR CAPACITY OF ORIFICE METERS*—FLANGE CONNECTIONS 



































706.5 | 850.1 | 1016. | 1210. 1435. 1693. 2330. 
719.5 | 865.7 | 1035. 1233. 1461. 1724. 2372. 
732.5 | 881.4 | 1053. 1255. 1487. 1755. 2415. 
745.5 | 897.0 | 1072. 1277. 1514. 1786. 2458. 
754.2 | 907.4 | 1085. 1292. 1531. 1807. 2487. 


300 227.1 | 309.1 | 403.7 | 511.0 | 630. . 1103. 1314. 1558. 1838. 2530. 
310 231.0 | 314.4 | 410.5 | 519.7°| 641.5 | 780.2 | 938.7 | 1122. 1337. 1584. 1869. 2573. 
320 234.8 | 319.6 | 417.4 | 528.4 | 652. 2| 793.2 | 954.4 | 1141. 1359. 1611. 1900. 2615. 
330 238.7 | 324.8 | 424.2 | 537.0 | 662.9 | 806.2 | 970.0 1159. 1381. 1637. 1932. 2658. 
340 241.3 | 328.3 | 428.8 | 542.8 | 670.0 | 814.9 | 980.5 | 1172. 1396. 1655. 1952. 2687. 


6 | 435.6 | 551.5 | 680.7 | 827.9 | 9961. 1190. 1418. 1681. 1983. | 2730. 
1 | 440.2 | 557.2 | 687.9 | 836.5 | 1007. 1203. 1433. 1699. | 2004. | 2758. 
3 | 447.0 | 565.9 | 698.5 | 849.5 | 1022. 1222. 1455. 1725. | 2035. | 2801. 
5 | 453.9 | 574.6 | 709.2 | 862.5 | 1038. 1240. 1478. 1751. | 2067. | 2844. 
0 
3 


250 209.2 | 284.7 | 371.8 | 470.6 | 580. 
260 213.0 | 289.9 | 378.6 | 479.3 | 591. 
270 216.9 | 295.2 | 385.4 | 487.9 | 602. 
280 220.7 | 300.4 | 392.3 | 496.6 | 613. 
290 223.3 | 303.9 | 396.8 | 502.4 
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350 245.1 | 333. 
360 247.7 | 33 

370 251.5 | 342. 

380 255.4 | 347. 
390 257.9 | 351. 
400 261.8 | 3 


458.4 | 580.3 | 716.4 | 871.2 | 1048. 1253. 1493. 1769. 2087. 2873. 
465.3 | 589.0 | 727.1 | 884.2 | 1064. 1271. 1515. 1795. 2118. 2916. 












































Differential, 1 in. water. Base, 2-lb. Gravity, 0.60. Temperature, 60°F. Line diameter, 6 in. 
Pressure er Size of orifice, in. 
lb. per sq. | | 
in. ga. 1% 134 2 2% 2% 234 | 3 344 314 334 1 414 
0 48.8 | 66.4] 86.7 | 109.7 | 135.4 | 164.7 | 198.2] 236.8 282.2 334.4 | 394.6] 543.1 
5 56.5 | 76.8 | 100.4 | 127.0 | 156.8 | 190.7 | 229.5 | 274.2] 326.7] 387.2] 456.9| 628.8 
10 62.9 85.6 | 111.8 | 141.5 | 174.6 | 212.4 255.5 305.4 363.9 431.2 508.9 700.3 
15 69.3 | 94.3 | 123.2 | 155.9 | 192.5 | 234.1 | 281.6 | 336.6} 401.0] 475.2] 560.8| 771.8 
20. | 75.7 | 103.0 | 184.6 | 170.3 | 210.3 | 255.7 | 307.7 | 367.7 | 438:1 | 519.2] 612.7] 843.2 
25 | 80.8 | 110.0 | 148.7 | 181.9 | 224.5 | 273.1 | 328.6 | 392.7 | 467.8 | 554.5 | 654.2] 900.4 
30 85.9 | 117.0 | 152.8 | 193.4 | 238.8 | 290.4 | 349.4 | 417.6 | 497.5 | 589.7 695.8 | 957.6 
35 89.8 | 122.3 | 159.7 | 202.1 | 249.5 | 304.4 | 365.1; 436.3] 519.8] 616.1) 726.9 | 1000. 
40 94.9 | 129.2 | 168.8 | 218.7 | 263.7 | 320.7 385.9 461.2 549.5 651.3 768.5 | 1058. 
45 | 98.8 | 134.5 | 175.6 | 222.3 | 274.4 | 333.7 | 401.6 | 479.9] 571.8] 677.7 | 799.6 | 1100. 
50 102.6 | 139.7 | 182.5 | 231.0 | 285.1 | 346.8 | 417.2 | 498.6] 594.0] 704.1 | 830.8] 1143. 
55 106.5 | 145.0 | 189.3 | 239.6 | 295.8 | 359.8 | 432.9} 517.3] 616.3 | 730.5 | 861.9 | 1186. 
60 110.3 | 150.2 | 196.1 | 248.3 | 306.5 | 372.8 | 448.6] 536.0 | 638.6 | 756.9 | 893.1 | 1229. 
65 114.2 | 155.4 | 203.0 | 257.0 | 317.2 | 385.8 | 464.2] 554.7] 660.9 | 783.3 | 924.2] 1272. 
70 118.0 | 160.7 | 209.8 | 265.6 | 327.9 | 398.8 | 479.8 | 573.4 | 683.2] 809.7 955.4 | 13815 
75 121.9 | 165.9 | 216.7 | 274.3 | 338.6 | 411.8 | 495.4 | 592.1 | 705.4 | 836.1 | 986.6 | 1358 
80 124.4 | 169.4 | 221.2 | 280.1 | 345.7 | 420.4 | 505.9 | 604.6] 720.3 | 853.7 | 1007. 1386 
85 128.3 | 174.6 | 228.1 | 288.7 | 356.4 | 483.4 | 521.5 | 623.3 | 742.6] 880.1 | 1038. 1429 
90 130.9 | 178.1 | 232.6 | 294.5 | 363.5 | 442.1 | 532.0 | 635.7 | 757.4 | 897.7 | 1059 1458 
| 95 134.7 | 183.4 | 239.5 | 303.2 | 374.2 | 455.1 | 547.6 | 654.4 | 779.7 924.1 | 1090 1501 
| 100 137.3 | 186.9 | 244.0 | 308.9 | 381.3 | 463.8 | 558.0 | 666.9 | 794.5 | 941.7 | 1111 1529 
110 143.7 | 195.6 | 255.4 | 323.4 | 399.2 | 485.5 | 584.1] 698.1 | 831.7] 985.7 | 1163. 1601. 
120 148.9 | 202.6 | 264.6 | 334.9 | 413.4 | 502.8 605.0 723.0 861.4 | 1021. 1205. 1658. 
130 154.0 | 209.6 | 273.7 | 346.5 | 427.7 | 520.1 | 625.8] 747.9 | 891.1 | 1056. 1246. 1715. 
140 159.1 | 216.6 | 282.8 | 358.0 | 441.9 | 5387.5 | 646.7 | 772.9 | 920.8] 1091. 1288. 1772. 
150 164.3 | 223.5 | 291.9 | 369.6 | 456.2 | 554.8 | 667.5 | 797.8 | 950.5 | 1127. 1329. 1829. 
160 169.4 | 230.5 | 301.1 | 381.1 | 470.4 | 572.1 | 688.4 | 822.7 980.2 | 1162. 1371. 1887. 
170 174.5 | 237.5 | 310.2 | 392.7 | 484.7 | 589.5 | 709.3 | 847.7 | 1010. 1197. 1412. 1944. 
| 180 178.4 | 242.8 | 317.0 | 401.3 | 495.4 | 602.5 | 724.9] 866.4 | 1032. 1223. 1443. 1987. 
| 190 183.5 | 249.7 | 326.1 | 412.9 | 509.7 | 619.8 | 745.8 | 891.3 | 1062. 1259. 1485. 2044. 
200 187.4 | 255.0 | 333.0 | 421.5 | 520.3 | 682.8 | 761.4 | 910.0 | 1084. 1285. 1516. 2087. 
210 192.5 | 262.0 | 342.1 | 433.1 | 534.6 | 650.2 | 782.3 | 934.9 | 1114. 1320. 1558. 2144. 
220 196.3 | 267.2 | 349.0 | 441.7 | 545.3 | 663.2 | 797.9 | 953.6 | 1136. 1347. 1589. 2187. 
230 200.2 | 272.5 | 355.8 | 450.4 | 556.0 | 676.2 | 813.6 | 972.3 | 1158. 1373. 1620. 2230. 
205.3 | 279.4 | 364.9 | 462.0 | 570.2 | 693.5 | 834.4 | 997.2 | 1188. 1408. 1662. 2287. 
9 
6 
3 
0 
a 











NOTE: Move decimal point to right for daily capacity at 100-in. water differential. 


*Capacities are shown in thousands of cu. ft. 
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WHETHER RUNNING CASING OR DRILLING 


“tase LAY SET Gojoe’ 


| ROTARY LINES 


@ Regardless of the job on the rotary 
rig, there is no better wire line than HAZARD LAY-SET 
PREFORMED. Scientifically preformed at the mill, 
LAY-SET is a limber, tractable rope. It resists kink- 
ing and snarling—is easy to handle. It resists 
rotating in sheave grooves—a characteristic that 
saves both rope and sheaves. And you can bet on 
this: Hazard tay-set Preformed lines are uniform 
in quality reel after reel. Because they are so de- 
pendable specify Hazard tay-set Green Strand for 
your next line. 

Distributors in all important oil field centers 
aT 
Rel | | ff 
a, 


$ ‘ag 


rie : % 


Ac co =— 
Ad «, Wilkes-Barre, Pa., Chicago, Pittsburgh, Fort Worth, Houston, Wichita, San Francisco, Denver, Los Angeles 


HAZARD WIRE ROPE DIVISION 
\atto Z AMERICAN CHAIN & CABLE . saripvceporr 


Mane “OC” In Business for Your Safety 


K wie 
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Oil is a national neces- 
sity. We owe it to our- 
selves to maintain its 
production at —_ 
mum efficiency: 
pledge to do our part 
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GAS PIPE LINES 


_ 
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CURVES FOR ESTIMATING PRESSURE DROP IN HIGH PRESSURE 


Based on Weymouth Flow Equation. 
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How To puT WASTE 


WITH MAXIM HEAT 
RECOVERY SILENCERS 


Engine exhaust heat, all too often wasted, can be 
put to good and profitable use through Maxim Heat 
Recovery Silencers. With these specially constructed 
silencers extra steam or hot water for heating or 
processing operations is obtained without extra fuel 
cost as the heat source is simply engine exhaust 
heat. Thus in one unit effective exhaust silencing, 
spark arresting (where necessary) and heat recovery 
are combined for maximum operating efficiency. 
Such a saving, important to your balance sheet at 
any time, is doubly important where fuel supplies 
are difficult to obtain. 


The power plant below located in northern Minne- 
sota is heated entirely through the use of Maxim 
Heat Recovery Silencers. 





For silencing, without the heat recovery 
feature, Maxim makes silencers for internal 
combustion engine exhaust or intake, steam 
engine exhaust, air compressor intake, vacuum 
pump discharge, blower intake and discharge, 
high velocity steam, air or gas discharge. 
Engine exhaust silencers available with or 
without spark arrestor. Bulletins on request. 


= MA 





HEAT * WORK 


EXHAUST OUTLET 


EXPANSION RING 


EXTENDED 14 
HEATING 1 a —_—__ 
SURFACE ag 





MAXIMUM 
WATER LEVEL ? 


SEPARATOR 
ORAIN 


DIVIDING HEAD 


WATER WALL 


SLOTTED . 
INLET TUBE 





~=—— 
SUPPORTING 
BRACKET 


EXPANSION ‘ 
RING 


CLEANOUT EXHAUST INLET 


PRACTICAL WORKING HOOK-UPS 





The Maxim Engineering Department has prepared*sev- 
eral drawings of typical Heat Recovery Silencer hook- 
ups. These are available with a detailed discussion of 
each hook-up. We will be glad to send them to you. 
Just ask for Dwgs. B-298, B-301, B-302 and B-303. 





THE MAXIM SILENCER CO. * 90 HOMESTEAD AVE., HARTFORD, CONN. 
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Tue PETROLEUM ENGINEER'S ConTINUOUS TABLES Guanasaannee No. 93) P 686.511.0 
| | 
ih CHARCOAL TESTING. ‘METER FACTORS FOR 6. P. M. 
\ | | 
Cx: Factor / CC, Factor | Cc: <: Factor c<. Factor Cc... Factor 
1.0 0.26420 — 8.0 2.11360 | 15.0 3.96300 22.0 5. 81240 29.0 7.66180 
a . 29062 a 2.14002 i 3.98942 a 5.83882 | ie 7.68822 
AM outer Ss 31704 2 2.16644 2 4.01584 3 5.86524 2 7.71464 
ate 3 34346 3 2.19286 3 4.04226 a 5.89166 3 7.74106 
4 . 36988 4 2.21928 | 4 4.06868 4 5.91808 4 7.76748 
\M SEPARATOR 1.5 0.39630 8.5 2.24570 | 15.5 4.09510 22.5 5.94450 | 29.5 7.79390 
6 .42272 6 2.27212 6 4.12152 .6 5.97092 | 6 7.82032 
oe .44914 mS 2.29854 i 4.14794 i 5.99734 | BS 7.84674 
SEPARATOR 8 .47556 8 2.32496 | 8 4.17436 8 6.02376 8 7.87316 
ORAIN 9 .50198 9 2.35138 | 9 4.20078 9 6.05018 | 9 7.89958 
2.0 0.52840 9.0 2.37780 | 16.0 4.22720 23.0 6.07660 30.0 7.92600 
l 55482 1 2.40422 | 2 4.25362 a 6. 10302 | 7.95242 
2 . 58124 2 2.43064 | 2 4.28004 2 6.12944 | 2 7.97884 
3 . 60766 3 2.45706 | 3 4.30646 3 6.15586 | 3 8.00526 
4 .63408 4 2.48348 A 4.33288 4 6.18228 | 4 8.03168 
2.5 0.66050 9.5 2.50990 | 16.5 4.35930 23.5 6. 20870 30.5 8.05810 
1DING HEAD 6 . 68692 6 2.53632 | 6 4.38572 6 6.23512 6 8.08452 
7 71334 Si 2.56274 | 4.41214 Se 6.26154 | k 8.11094 
. 73976 | 8 2.58916 8 4.43856 8 6.28796 8 @ 8.13736 
9 76618 | 9 2.61558 | 9 4.46498 9 6.31438 9 8.16378 | 
3.0 0.79260 | 10.0 2.64200 | 17.0 4.49140 24.0 6.34080 | 31.0 8.19020 
1 . 81902 | | 2.66842 | 1 4.51782 <a 6.36722 5 8.21662 
LOTTED , 2 .84544 | 2 2.69484 .2 4.54424 2 6.39364 2 8.24304 
NLET Tube 3 87186 | a 2.72126 | 3 4.57068 a 6.42006 3 8.26946 
4 .89828 A 2.74768 | A 4.59708 4 6.44648 4 8.29588 
3.5 0.92470 | 10.5 2.77410 | 17.5 4.62350 24.5 6.47290 | 31.5 8.32230 
6 95112 6 2.80052 6 4.64992 6 6.49932 | 6 8.34872 
er i .97754 | 2.82694 i 4.67634 i 6.52574 | i 8.37514 
8 1.00396 | .8 2.85336 8 4.70276 r 6.55216 | 8 8.40156 
eit 9 1.03038 | 9 2.87978 .9 4.72918 9 6.57858 | 9 8.42798 
RACKET 4.0 1.05680 | 11.0 2.90620 | 18.0 4.75560 25.0 6.60500 | 32.0 8.45440 
A 1.08322 | a 2.93262 4.78202 5 6.63142 a 8.48042 
s 1.10964 3 2.95904 2 4.80844 2 6.65784 | 3 8.50724 
3 1.13606 3 2.98546 | 3 4.83486 3 6.68426 3 8.53366 
4 1.16248 4 3.01189 | 4 4.86128 4 6.71068 | 4 8.56008 
4.5 1.18990 11.5 3.03830 | 18.5 4.88770 25.5 6.73710 32.5 8.58650 
6 1.21532 6 3.06472 | 6 4.91412 6 6.76352 | 6 8.81292 
7 1.24174 7 3.09114 | 7 4.94054 7 6.78994 7 8.63934 
8 1.26816 8 3.11756 | 8 4.96696 3 6.81636 | 8 8.66576 
9 1.29458 9 3. 14398 9 4.99338 9 6.84278 | 9 8.69218 
5.0 1.32100 | 12.0 3.17040 | 19.0 5.01980 26.0 6.86920 , 33.0 8.71860 
4 ial 1.34742 i 3.19682 a 5.04622 | 6.89562 | a 8.74502 
2 1.37384 2 3.22324 | 2 5.07264 Ss 6. 92204 2 8.77144 
3 1.40026 3 3.24966 | 3 5.09906 R 6.94846 3 8.79786 
4 1.42668 4 3.27608 4 5.12548 4 6.97488 4 8.82428 
5.5 1.45310 12.5 3.30250 | 19.5 5.15190 26.5 7.00130 | 33.5 8.85070 
6 1.47952 6 3.32892 | 6 5.17832 6 7.02772 | 6 8.87712 
is 1.50594 a 3.35534 | 7 5.20474 Bi 7.05414 | 8.90354 
8 1.53236 8 3.38176 | 8 5.23116 .8 7.08056 .8 8.92996 
9 1.55878 | 9 3.40818 | 9 5.25758 9 7.10698 9 8. 95638 
| | | 
6.0 1.58520 | 13.0 3.43460 | 20.0 5.28400 27.0 7.13340 | 34.0 8. 98280 
i 1.61162 | J 3.46102 | 1 5.31042 1 7.15982 J 9.00922 
2 1.63804 | 2 3.48744 | 3 5.33684 2 7.18624 2 9.03564 
e 3 1.66446 | 3 3.51386 3 5.36326 3 7.21266 3 9.06206 
I"sev- 4 1.69088 | .4 3.54028 | .4 5.38968 ‘4: 7.23908 4 9.08848 
hook- 6.5 1.71780 | 13.5 3.56670 20.5 5.41610 27.5 7.26550 34.5 9.11490 
6 1.74372 | 6 3.59312 6 5.44252 | 6 7.29192 6 9.14132 
on of X 1.77014 7 3.61954 a 5.46894 | R 7.31834 7 9.16774 
Ou. 8 1.79656 8 3.64596 8 5.49536 8 7.34476 8 9.19416 
| 4 9 —-1.82298 9 3.67238 9 5.52178 | 9 7.37118 9 =: 9.22058 
7.0 1.84940 | 14.0 3.69880 21.0 5.54820 | 28.0 7.39760 35.0 9.24700 
d 1.87582 | | 3.72522 | | 5.57462 | 1 7.42402 7 9.27342 
3 1.90224 | 2 3.75164 2 5.60104 2 7.45044 2 9.29984 
3 1.92866 3 3.77806 3 5.62746 3 7.47686 3 9.32626 
4 1.95508 4 3.80448 4 5.65388 { 7.50328 { 9.35268 
7.5 1.98150 14.5 3.83090 21.5 5.68030 28.5 7.52970 35.5 9.37910 
} ' 6 2.00792 6 3.85732 6 5.70672 6 7.55612 6 9.40552 | 
a 2.03434 7 3.88374 7 5.73314 E 7.58254 7 9.43194 
8 2.06076 8 3.91016 8 5.75956 8 7.60896 8 9.45836 
9 2.08718 .9 3.93658 9 5.78598 9 7.63538 9 9.48478 
The factors in the chart above divided by the cu. ft. run through the charcoal testing 0.2642 K C.C. _ Factor _ C.P.M. 
meter will give the G.P.M. of the gas tested. Cu. Ft.Run Cu. Ft. Run 
‘ONN. 
45 
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Today, more than ever, “the heat’s on” in the oil 
py eae fields...drilling speeds are faster, loads heavier, 
Wy N depths greater...and rotary swivels must take 
| greatly increased radial and thrust loads. 
S\VZ 


? That's why, especially where the going is 
wae 


toughest, you find swivels equipped with Tor- 






rington Bearings. Precision-built for uniform 
/ load distribution, Torrington anti-friction bear- 


ings are easy to lubricate and maintain. They 





help you drill faster and deeper...stand up to 

today’s increased loads... give you long, efficient 

performance under all conditions. 
Torrington’s Bantam Bearings Division has 


l 
vapped Wi? on ms 6 of years of specialized experience in designing and 
swivel ve Three. of well onier bearint -ariné , manufacturing bearings for oil field equipment. 
1 a 0 ‘ 4 ° P . 
pee bre sind iple-F™ os Our engineers will gladly consult with you re- 
300 load. se the swivel: garding your needs, present or future. 
1 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
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Sheet 2 
THE PETROLEUM ENGINEER'S CONTINUOUS TABLES (INSTALLMENT No. 93) P 094.151 
— —<—$—_— ne — SS - 
1 I STRAIGHT SCREW THREADS FOR HIGH-TEMPERATURE BOLTING 
| - 
| Limiting Dimensions and Tolerances for Threads on Nuts 
| 
| Threads | __ Rania 7 Pitch diameter | — 
| per | | diameter, 
Sizes inch | TYoler- | Toler- min. 
Max. Min. ance Max. Min. | ance! 
= base | | a 
| | 
A B M N P R | S T C 
| ————— | ~ | esr PiCaas 
yy 20 | 0.2060 0.1959 0.0101 0.2211 0.2175 | 0.0036 0.2500 
3% 18 0.2630 0.2524 0.0106 0.2805 | 0.2764 0.0041 0.3125 
36 16 0.3184 0.3073 0.0111 0.3389 | 0.3344 0.0045 0.3750 
| % 14 0.3721 0.3602 0.0119 | 0.3960 | 0.3911 | 0.0049 0.4375 
V 13 0.4290 0.4167 | 0.0123 | 0.4552 | 0.4500 | 0.0052 | 0.5000 
ots 12 0.4850 0.4723 0.0127 0.5140 0.5084 | 0.0056 0.5625 
4% 11 0.5397 0.5266 0.0131 0.5719 0.5660 0.0059 0.6250 
34 10 0.6553 0.6417 0.0136 0.6914 0.6850 | 0.0064 | 0.7500 | 
% 9 0.7689 0.7547 0.0142 0.8098 0.8028 | 0.0070 0.8750 
| 1 8 0.8795 0.8647 0.0148 0.9264 | 0.9188 | 0.0076 1.0000 | 
\ | | 
| | 
; 1% 8 1.0045 0.9897 0.0148 | 1.0517 1.0438 0.0079 1.1250 
the oil | 
; 295 ; , | 71 CO : 
\eavier, 14 8 | 1.1295 1.1147 0.0148 lL. av7t 1.1688 0.0083 1.2500 
st take 13% 8 | 1.2545 1.2397 0.0148 | 1.3024 | 1.2938 0.0086 1.3750 
| 1 
| 1% 8 | 1.3795 1.3647 0.0148 1.4278 | 1.4188 0.0090 1.5000 
ing is | | 
h Tor- 154 8 1.5045 1.4897 0.0148 1.5531 1.5438 | 0.0093 1.6250 
niform 134 8 1.6295 1.6147 0.0148 1.6785 1.6688 | 0.0097 1.7500 | 
| | 
1 bear- 1% 8 1.7545 1.7397 0.0148 1.8038 | 1.7938 | 0.0100 1.8750 | 
They 2 8 1.8795 1.8647 0.0148 1.9292 1.9188 | 0.0104 2.0000 | 
up to | | 
| | 
fficient 2% 8 | 2.0045 1.9897 0.0148 | 2.0545 | 2.0438 | 0.0107 2.1250 
| } | 
24 8 2.1295 2.1147 0.0148 | 2.1798 | 2.1688 | 0.0110 2.2500 
no has 21 8 2.3795 | 2.3647 0.0148 | 2.4305 | 2.4188 | 0.0117 2.5000 
1g and 
8 234 8 2.6295 | 2.6147 0.0148 2.6812 2.6688 0.0124 2.7500 
yment. 
3 8 2.8795 | 2.8647 0.0148 2.9318 2.9188 | 0.0130 3.0000 
ou re- | } | 
| 
344 | 8 3.1295 | 3.1147 0.0148 3.1820 | 3.1688 | 0.0132 3.2500 
VISION 314 8 3.3795 | 3.3647 0.0148 3.4321 | 3.4188 0.0133 3.5000 
For use with pressure vessels and steel pipe flanges, fittings and valves. 
\ t All dimensions are given in inches. | 
t The American National Form of thread shal] be used. 
1Pitch diameter tolerances include errors of lead and angle. 
Table by American Standards Association. Reprinted through courtesy of Crane Company’s P. G. Schultz, and ‘‘Fasteners’’, pub- 
lished by the American Institute of Bolt, Nut, and Rivet Manufacturers, Cleveland, Ohio. 
ALL 
ee ee a ee ee 
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Remember! 


can supply Clean Air! 


Because Nash Compressors have no internal lubrication 
and because delivered air is thoroughly washed within 
the pump, the Nash delivers only clean air, free from 
dust, heat, or oil. Therefore, instrument air supplied by a 
Nash assures immediate instrument response and elimi- 
nates all troubles resulting from fouled instrument lines, 
gummed orifices, and rotting instrument diaphragms. 
Also avoided are trouble and expense of the usual oil 
filters, dust filters, and after coolers, as none are used. 
Nash means dependable, low cost instrument operation. 

Nash Compressors produce 75 lbs. pressure in a single 
stage, capacities to 6 million eubic feet a day in a single 
structure. No valves, gears, pistons, sliding vanes, or 
other enemies of long life complicate a Nash. Original 
capacity is maintained throughout a long life. Investi- 
gate the Nash Compressor now. 


NAS 
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must be 


CLEAN 
AIR! 


Only a Nash Compressor 





SSUUHAUUASATUUUGSUUAEEUAEOUAUNUASUTEEUANUTAGOUAAUUAAEU EAT 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 


75 Ibs. pressure or 26 in. 
mercury vacuum in one stage. 


Non-pulsating pressure. 


Original performance constant 
over a long pump life. 


Low maintenance cost. 


(VUUVCUUUHEUAUUAUUCUUUUAUOUEUUUUUEUUEUAUOUAGRAEUAEUUUAUUUUUUEUCUUAUUAUUAEUTE AULA A 


AUUUANUUTUACLAULLLUULEUUUUUALCQOAGRENSUAUANHLACUGNESUESENUEEEEOAETOTOOEOOOUUUEOUUOOULUUGUUAUEEEEORERRAT AA ERSTO RAAT ALLA 


SANT 


ENGINEERING COMPANY 
335 WILSON, SO. NORWALK, CONN. 
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Running Tow WITH MEN IN THE INDUSTRY 
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) Walter Von Atta, superintendent at 
Coalinga and L. E. Evans, superintend- 
ent at Long Beach, of Shamrock Drill. 
ing Company of Los Angeles, California, 
are starting a new 10-well program at 
Coalinga, California, for Standard Oil 
Company. Their main offices are in the 
Petroleum Building at Los Angeles. 

» W. Page Keeton has been appointed 
as assistant chief counsel of PAW, Dep- 
uty Petroleum Administrator Ralph K. 
Davies has announced. Keeton was price 
executive of the petroleum price branch 
of OPA from September 1944 until his 
recent appointment. He joined the OPA 
staf in June. 1942, as chief counsel of 
that agency's petroleum price board. 
From April, 1944, to September, 1944, 
he was counsel of the OPA fuel division. 
> Donald J. Reese, who has been with 
the steel division, WPB, since April, 
1942, has resumed his duties with the 
development and research division of 
The International Nickel Company, Inc., 
New York City. 

) Frank H. Stone is now resident en- 
gineer at the La Gloria Corporation 
Plant at Falfurrias, Texas. He was for- 
merly with The Shamrock Oil and Gas 
Corporation of Amarillo. 

>» Henry Emmett Gross has joined the 
staff of the Kingwood Oil Company, Ef- 
fington, Illinois. to handle their petro- 
leum engineering work. Formerly he 
was chief of the reservoir engineering 
section of PAW, District 2, having been 
with that agency since the war began. 
Prior to that he was associate professor 
of petroleum engineering at A&M Col- 
lege of Texas and the University of Ok- 
lahoma. He holds a degree from the 
Missouri School of Mines. and has had 
experience in petroleum engineering and 
oil field work in Kansas. Oklahoma, 
Texas. Illinois, and California. 

> Harvey Menard has been appointed 
sales and service engineer for the Cros- 
by Steam Gage and 
Valve Company, 
lnic., 2034 Santa Fe 
Avenue, Los An- 
geles, California, ac- 
cording tu an an- 
nouncement by 
George H. Cristen, 
Pacific Coast man- 
ager. He will oper- 
ate throughout. the 
Pacific Coast area. 
A graduate of they® 
University of, Wash- 
ington in chemical 
engineering, Menard was formerly with 
the Bechtel-McConé:Parsons’ Corpora- 
lon as process engineer. 

> Dr. Frank M. Surface has been ap- 
pointed executive assistant to the presi- 
dent of Standard Oil Company (New 





Harvey Menard 


Jersey), Eugene Holman, president, has. 


announced. Dr. Surface has been coordi- 


nator of sales research for the company 
since 1943, prior to which he was direc- 
tor of sales research for 10 years for its 
domestic operating subsidiary, Stand- 
ard Oil Company of New Jersey. From 
1927 to 1933 he served as assistant di- 
rector of the bureau of foreign and do- 
mestic commerce in the Department of 
Commerce. 





Governor Robert S. Kerr of Okla- 
homa is shown affixing his signature to 
House Bill No. 133 providing for per- 
manent levy from the Oklahoma gross 
production tax for the maintenance of 
the Interstate Oil Compact and the 
Oklahoma Conservation Department of 
the Corporation Commission. The pas- 
sage of this bill by unanimous votes in 
both houses of the Oklahoma Legisla- 
ture, as a permanent law, indicates the 
progress the Commission has made. 


> R. L. Minekler, former head of the 
division of petroleum supply for PAW 
has been elected a vice president of Gen- 
eral Petroleum Corporation, according 
to S. J. Dickey, president. Starting with 
General Petroleum in 1924, Minckler 
rose in the corporation until, at the time 
lhe was loaned to the government, he was 
assistant to the president, a director, and 
chairman of the supply committee. He 
became a director in 1941. 

> Northrop Clarey, assistant to the pres- 
ident of Standard Oil Company (New 
Jersey) for the last 9 years, has resigned 
that post but will continue with the com- 
pany on special duties, Eugene Holman, 
president, has announced. Clarey has 
been with Jersey Standard for more than 
a quarter of a century and is widely 
known through his association with va- 
rious public activities of the company. 
He was formerly assoeiated with the Na- 
tional City Company and the Wall Street 
Journal and .was at one time financial 
editor of The New York Times. 

> S. F. Shaw, consulting engineer and 
expert in the gas-lift method of produc- 
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ing oil, is again associated with the pe- 
troleum engineering department, A&M 
College of Texas, as professor of petro- 
leum engineering. He plans to complete 
research started some time ago on the 
capacities of producing oil strings. 

> Lt. Colonel A. B. Stevens, recently 
promoted to this rank, is now with the 
Military Pipe Line Group in Paris, 
France. Col. Stevens was a professor of 
petroleum engineering at the A&M Col- 
lege of Texas before entering the armed 
services and is on leave from the college 
while serving with the army. 


> C. L. Brockschmidt has joined the 
staff of the Standard Oil Company of 
New Jersey as gas engineer in foreign 
marketing coordination, with offices in 
New York City. Since March, 1942, he 
has been connected with WPB as a nat- 
ural gas engineer, serving for the last 18 
months as chief of the supply and allo- 
cation section. Previous to going with 
WPB, Brockschmidt was employed by 
the Mississippi River Fuel Corporation, 
St. Louis, Missouri, and by the Lone 
Star Gas Company, Dallas, Texas. 

>» U. E. Sandelin has been appointed 
manager of the Allis-Chalmers Manu- 
facturing Company’s Seattle, Washing- 
ton, district office, according to Frank 
Angle, manager. He succeeds A. J. 
Schmitz, who has been named Pacific 
regional manager. Before being appoint- 
ed to the Seattle office, Sandelin was at- 
tached to the Allis-Chalmers district of- 
fice in Washington, D. C. Schmitz was 
manager of the Allis-Chalmers office at 
Portland, Oregon. 


> J. H. Hayter, assistant purchasing 
agent of Tide Water Associated Oil Com- 
pany in charge of the department’s Los 
Angeles office, was guest of honor re- 
‘ently at a dinner where his associates 
presented him with a scroll in com- 
memoration of his 35 years’ service with 
the company. 

> George O. Suman, superintendent of 
production and de- 
_velopment for Tide 
&§ Water Associated 
£ Oil Company, San 
| Joaquin Valley dis- 
trict, Bakersfield, 
California, has been 
appointed national 
chairman of the Pa- 
cific Coast district 
of API’s division of 
production. Suman 
with long experi- 
ence in the produc- 
ing branch of the 





George O. Suman 
petroleum industry, succeeds the late 
W. L. Jarvis of The Texas Company. 


> R. N. Duncan, Shell Oil employe 
since 1927, has been appointed acting 
manager of the supplies department. In 
1933 he became head yield clerk in the 
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FOR THE DEFENSE OF DEMOCRACY 
THE BEST 1S NONE TOU 6000 








imitated but never duplicated, the France 
ring is manufactured in three sections. The 
contacting faces form the lines of an i- 
lateral triangle. As the ring is expanded or 
contracted, the sections must move in or 
out radially equal distances from the cen- 
ter of the rod to which the ring is fitted. 
This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Mi tal Packing. 


After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 
tension. 


For installation in engines, pumps and 
compressors—under all conditions of serv- 
ice, France Full-floating Metal Packing 
means true economy in the 
long run. 

Permit France Engineers 
to analyze your packing 
requirements. 


Sold on 
opprovol 


Write for Catalog M-3 


Satisfaction 


Guaranteed bs 


THE FRANCE PACKING COMPANY 
Tacony Philadelphia 35 Penaa. 
Mid-Continent Representative: 

MR. J. M. PULLER, 3725 West 7th Street 
FORT WORTH, TEXAS 





Original! 






| ae ae pf 
FRANCE 
LARA A 


VWETAL PACKING 
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main office at the refinery and 2 years 
later was appointed senior clerk in the 
manufacturing department in St. Louis. 
He was later appointed assistant man- 
ager of the T&S supply department, in 
charge of the Mid-Continent area. 


>» E. C. Reece has been named superin- 
tendent of the newly established Was- 


son-Hobbs division of Shell Pipe Line’ 


Corporation’s Texas-Gulf area. The new 
division includes operations in Lea 
County. New Mexico. Reece joined Shell 
in 1928 and was for 4 years district fore- 
man. He was acting division superin- 
tendent at Healdton, Oklahoma, for a 
year and has recently been a supervisor- 
counselor in the personnel department. 
T. V. Venator has been appointed Texas- 
Galf area construction supervisor. He 
has been superintendent of the East 
Texas division of Shell Pipe Line. Vena- 
tor has been a maintenance, construc- 
tion, and operating supervisor through- 
out his 18 years with Shell. A. F. Terrill 
has succeeded Venator as superintend- 
ent of the East Texas division. He has 
been with the company for 25 years and 
has served in various managerial posi- 
tions. C. P. Wilson has been named su- 
perintendent of Shell Pipe Line’s Heald- 
ton division. He has been a supervisor 
with the company for more than 18 
years, including 13 with an affiliate com- 
pany in Mexico. During the past 2 years 
he has been foreman in the Baytown dis- 
trict of the Bayou Pipe Line System. 


» A. W. Chandler, formerly chief me- 
chanical engineer 
for Engineering 
Laboratories, Inc., 
is now associated 
with The Refinery 
Supply Company, 
according to Presi- 
dent W. A. Schlue- 
ter. Chandler will 
be active in the de- 
partment of gas en- 
gineering special- 
ties that are manu- 
factured by the 
company. 


> M. E. “Cap” Miller has recently been 
promoted from district representative to 
central sales manager, offices in Peoria’ 
Illinois, according to an announcement 
by R. G. LeTourneau, Inc. A veteran of 
the construction field, Miller joined Le- 
Tourneau in 1934 and served as district 
representative for domestic sales in east- 
ern Canada. In this new position, Miller 
will supervise the activities of LeTour- 
neau district representatives in approxi- 
mately 20 middlewestern states. He suc- 
ceeds Howard L. Stilley, who becomes 
manager of Soule’s Equipment Com- 
pany, exclusive northern California dis- 
tributor for R. G. LeTourneau, Inc. 


> H. P. Arbuckle, formerly secretary- 
treasurer of Neches Butane Products 
Company, has been promoted to vice 
president and secretary. He is a 25-year 
man with Gulf Oil Corporation, from 
which company he is on leave of ab- 
sence. I. H. Foshee, new vice president 
in charge of manufacturing, is an addi- 
tion to the executive staff of the com- 


A. W. Chandler 





pany. For the last 2 years he has been 
associated with Rubber Reserve Com. 
pany. He is also a Gulf employe, on 
leave. F. W. Cooper, former assistant 
treasurer of the company, has been pro- 
moted to treasurer. He is on leave from 
The Texas Company for the purpose of 
aiding in the synthetic rubber program. 


> R. Henquet has returned to the 
Schlumberger Well Surveying Corpora. 
tion in the capacity of vice president and 
general manager with headquarters at 
the main office, Houston, Texas, follow. 
ing his release from the army. Henquet 
has filled various executive positions 
with Schlumberger. Immediately prior 
to his entrance into the service he was 
executive vice president of International 
Cementers, Inc. 


> John W. Pegg has been appointed 
manager of the head office legal depart. 
ment of Shell Oil Company. He is a 
graduate of the Missouri University 
School of Law and for 4 years after leay. 
ing college served as law clerk to Judge 
Kimbrough Stone, presiding judge of 
the United States Court of Appeals for 
the 8th Circuit. He joined Shell in 1937 
and was transferred to the legal depart- 
ment in New York in 1940. 


> Hollis B. Fairchild has been appoint- 
ed associate director of PAW’s supply 
and transportation division on the west 
coast. He succeeds A. C. Saul, who is re- 
turning to the Shell Oil Company, Inc. 
Fairchild goes to PAW from his posi- 
tion as general manager of operations 
of the Standard Oil Company of Cali- 
fornia with which he has been associ- 
ated for 32 years. 


> Milton N. Weir, formerly assistant di- 
vision manager of the New York divi- 
sion of Gulf Oil Corporation, has been 
made assistant to W. V. Hartmann, vice 
president in charge of sales of the com- 
pany. Weir’s new offices will be at 120 
Broadway, New York City. E. D. Rohr- 
back has been appointed assistant divi- 
sion manager of the New York division 
of the company succeeding Weir. 


> N. R. Patterson, president of Patter- 
son Steel Company, has been elected to 
the position of first vice president of the 
Chamber of Commerce, Tulsa, Okla- 
homa. He replaces R. L. Ledterman. 


> Lt. Stafford Park is back as sales 
manager for the Eastman Oil Well Sur- 
vey Corporation, Long Beach, Cali- 
fornia, following his release to inactive 
duty with the aviation and engineering 
branches of the navy. Park was granted 
relase to participate in the essential-type 
war production being done by the com- 
pany, now largely manufacturing oil 
field production specialties. 


> William F. Thiede has been appoint- 
ed manager of the New Jersey Works 
of Standard Oil Company of New Jersey, 
succeeding the late G. H. Mettam, it has 
been announced by J. R. Carringer, gen- 
eral manager of the company’s East 
Coast manufacturing operations. 

has been with the company nearly 
years, starting as an errand boy in 1 
during school vacations. He was made 
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Furnished with vertical type engine, as shown in top photo- 
graph . .. or with horizontal type, as shown immediately above. 


HUNT TOOL COMPANY 


FIELD SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey, Casper 


A BUSINESS BUILT ON 
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Designed for heavy duty coring operations on 
today's deepest holes. 50” reel has line capacity 
of 15,750’ of 5%” line . . . 11,200’ of %” line. 16” 
drum center speeds up line travel. Equipped with 
self-aligning roller bearings, provisioned for 
Alemite lubrication. Positive acting brake mechan- 
ism has 1360 square inches of effective band area 
for each brake. 

Compact design of complete unit saves derrick 


floor space. 
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Much greater strength, reduction in weight, lower 


machining costs and uniform physical properties. 


The Big Three of the Oil Fields. Harrisburg oil field 
products are right from the start because they are 
made from steel produced in 


Harrisburg's open hearth furnaces. 






HARRISBURG STEEL CORPORATION 


Established 1853 
HARRISBURG, PENNSYLVANIA 








assistant superintendent in 1926 at Bay. 
way in charge of atmospheric distilla. 
tion and oil movement and storage, was 
appointed assistant genera] superin. 
tendent in 1936, and later general super. 
intendent. Since 1944 he has been assist. 
ant manager of the New Jersey Works. 


> R. E. Old, Jr. has recently resigned as 
manager of the bottom-hole engineering 
department of Core Laboratories, Inc. 
to accept a position .as engineer with 
Socony-Vacuum Company of Venezuela, 


>» James A. Lewis, president of Core 
Laboratories since 1936, has recently 
been elected a director of Highland 
Park State Bank. Lewis lives in Dallas, 
Texas, is a member of the Dallas Petro. 
leum Club, Dallas Petroleum Engineers 
Club, and American Association Petro. 
leum Geologists. He was graduated from 
the Pennsylvania State College where he 
majored in petroleum engineering. 


> L. E. Hanson, assistant comptroller of 
Svcony-Vacuum Oil Company, Inc., has 
been loaned to the RFC, Price Adjust- 
ment Board, to develop data and infor. 
mation required in connection with re- 
negotiation of government contracts 
with the oil industry, his company has 
announced. He is the first member of the 
petroleum industry to be called by RFC 
for this work. He has been with Socony- 
Vacuum for 20 years and has-held his 
present position since 1938. 


» Fayette B. Dow has resigned as direc- 
tor of the liquid transport department, 
ODT. Porter Howard, formerly deputy 
director, succeeded him on March 1. 
Dow will resume oil industry activities. 


>» C.H. Keplinger, member of the petro- 
leum engineering firm of Keplinger and 
Wanenmacher of Tulsa, Oklahoma, re- 
cently presented a paper entitled “Pro- 
gress in Oil Conservation” to a group of 
members and guests of the East Texas 
section of AIME. The paper was given 
at a dinner at Kilgore, Texas. Keplinger 
outlined the history and future outlook 
of oil conservation. The treatise will be 
presented at the annual AIME meeting 
in New York City. 


> W. B. Holton, Jr., president of Wal: 
worth Company, manufacturers of 
valves and fittings, was elected president 
of The Valve Manufacturers Associa- 
tion, a national organization, at a meet- 
ing held at the Biltmore Hotel, New 
York City, on February 9. 


> L. F. Campbell was elected vice presi- 
dent in charge of maunfacturing, pre- 
cision gear division, Foote Brothers 
Gear and Machine Corporation, Chi 
cago. Other officers elected were R. B. 
Moir, assistant vice president in charge 
of sales engineering, industrial gear 
division; E. A. Johnson, assistant vice 
president in charge of manufacturing, 
industrial gear division; I. C. MecVicar, 
assistant secretary, and L. J. Malina, 
assistant treasurer. 


> George R. Carr was elected chairman 
of the board of directors of the Dearborn 
Chemical Company, Chicago, at a spe- 
cial meeting of the directors recently. 
He succeeds the late Robert F. Carr. 
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CASING PROTECTORS . STABILIZERS . PIPE WIPERS ° WIRE LINE GUIDES ° WIRE LINE WIPERS . KELLY WIPERS 









KELLY SUB PROTECTORS ° MUD GUNS . MUD GUN NOZZLES ° SWIVEL BAIL BUMPERS . DEAD LINE STABILIZERS 
TRAVELING BLOCK BUMPERS . TUBING PROTECTORS = . TUBING WIPERS 


ARE THESE 
ON YOUR PAYROLL?— 


Why tolerate line “jitters”? Take these imps off 
your payroll! Remember “‘jitters” in your wire 
line speed the process of fatigue and wear and 
tear On your equipment. 


That’s where PATTERSON-BALLAGH 
Wire Line Guides come into the picture. They 
bridle your line with a resilient sleeve bearing yt 
of long wearing PBX synthetic rubber that re- 
duces “vibration” and “whip” and irons out the 
“travel wave.” By stabilizing the line, the guide — 
permits even spooling plus a reduction of strand’ 
wear and kinking. Drilling and wire line speeds - 
can be increased and life of the line TE 
from 10% to 50%. 


For tall derricks, 2 guides are recommended, 
one just above the drum and the other just below 
the crown. Available in 2, 4 and 6-section units, 
for various types of application. Initial cost is 
moderate. Maintenance cost is low, as the replace- 
able refills are the only wearing parts. 


See Composite Catalog 


4-SECTION WIRE LINE GUIDE 


Patterson-Ballagh 


WIRE LINE GUIDES 


NOW MADE OF PBX SYNTHETIC RUBBER 
OIL AND WEATHER RESISTANT 
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DULL IN 
3 DAYS 


3 


STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 12”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn out, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
couse the deposits represent the ultimate in 
weer resistance ond the ability to cut hard 
earth formations, 


*Stoedy Tube Borium is supplied in rods of Ye", 
i", Va and Ye" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking, 





These tungsten carbide particles do not melt 
when tube Is applied but ore held in suspen- 
sion in @ mild steel matrix forming a deposit 
resembling coarse sandpaper. 

Bw 


Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of reds and recom- 
mended methods of application. 


STOODY COMPANY 


1142 West Slauson Ave., Whittier, Calif. 





STGOODY HARD-FACING ALLOYS 
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LAUGH win BARNEY 





The WAC private had gone for a walk in 
the country near her camp. It was a hot day, 
so when she came to a pool a little off the 
road and surrounded by trees, she decided 
to have a dip. 

She folded her clothes on the bank and 
jumped in, swam around for a while, and 
then scrambled out. 

As she did so she saw an Army officer ap- 
proaching and hid behind one of the trees. 
He came nearer and nearer, and suddenly 
called out: “Camouflage platoon, dismiss!” 

Whereupon all the trees walked away! 

+ A 5 A 7 

“I thought you were a woman-hater, 
how is it I saw you with one last night?” 

“I just hang around ’em to keep myself 
mad.” 

7 7 5 


A recruit was running the obstacle course, 
puffing and groaning, when finally he fell 
down. 

“What's the trouble?” 
chief. 

“I think I’ve broken my leg, Sir,” the 
seaman moaned. 

“Well, don’t just lie there and waste time,” 
shouted the chief. “Start doing push-ups.” 


v v v 
Blonde: Would you call it mental telep- 
athy if we were thinking of the same thing? 
Sailor: No. Just plain good luck. 


demanded the 


v v 5 
Camp Doc: Private Jones swallowed his 
knife, Sir, and we’ve operated for its re- 
covery without success. 
Major: Okay, issue Jones another one. 
7 ¥ v 
Private: I see my friend gave you a black 
eye, Sergeant. 
Top Kick: Listen, runt, you never seen the 
guy that hung this lamp on me. 
Private: Well, he’s my friend now. 


7 7 y 

Jimmy, age 8, was assigned by his teacher 
to write a piece about his origin. Seeking 
cooperation, he questioned his mother. 

“Mom, where did Grandma come from?” 

“The stork brought Grandma, darling.” 

“Well, where did you come from?” 

“The stork brought me, too.” 

“And—me?” 

“And you, too, dear.” 

Resignedly the young modern wrote the 
lead for his composition: “There have been 
no natural births in our family for three 
generations.” 

v 5 7 


An optimist is a man who marries his 
secretary thinking he'll be able to keep on 
dictating to her. 


5 A . ¢ 


A Scotchman walked up to a friend at the 
bar and began telling him about a hunting 
trip. 
“We got a couple of bears,” he said, “but 
the biggest thrill was tracking yuers.” 

“What's yuers?” asked the friend. 

“Tll have a beer, thanks,” replied the 
Scotchman. 

Just as they reached the bottom of their 
glasses the friend remarked, “Well, I'll have 
to go home and do my chores.” 

“What chores?” asked the Scotchman. 

“Beer, please,” said the other. 


v v v 
Merchant: These are especially strong 
shirts, madam. They simply laugh at the 
laundry. 
Customer: I know that kind. I had some 
that came back with their sides split. 


perteeeeall 


“When I left Camp Dix I didn’t owe any- 
one a cent.” 
“What an unfortunate time to leave!” 


A r ¢ 
“I sure told that sergeant exactly wha 
thought of him!” 7? 
“But Ed says he was there, and that you 
said nothing.” 
“Er—well, that’s exactly what I think of 
him!” 


¥ : vy 
First Marine: When in China did you take 
a ride in one of those jinrikishas? 
Second Marine: Yes, and they have horses 
that look just like men. 
v  -¢ 
Glamour is something that evaporates 
when the sweater is a little too large. 


: 5 7 
Girl Friend: I’m getting so thin you can 
count my ribs. 
Boy Friend: Gee! Thanks! 


¢ Y  d 

A comely colored girl had just been bap. 
tized in the river. As she came to the surface 
she cried, “Bless de Lawd, Ise saved! Las’ 
night I was in the ahms of Satan, but to. 
night A’m in de ahms of de Lawd!” 

“Sistuh,” came a baritone voice from the 
shore, “how is you all fixed up for tomorra 


ebening?” ee 


gy 

A family with a summer cottage in a Wis- 
consin wilderness habitually paid the re. 
quested price of 50 cents to an Indian fora 
milk pail full of blueberries. But one day 
last summer he suddenly grunted in protest 
and upped the price to a dollar. 

“Why?” they asked in amazement. 

“Hell of a big war some place,” was the 


laconic reply. at 


A bricklayer working on top of a high 
building carelessly dropped a brick on the 
head of his negro helper below. 

“Youall bettah be careful up dere,” the 
helper shouted up. “You done made me bite 
mah tongue.” 

v v 7 

The officer gazed sternly at the private who 
had been brought before him. 

“Did you call the sergeant a liar?” 

“T did, sir.” 

“And a twister?” 

“Yes, sir.” 

“And did you go on to describe him as a 
pop-eyed, knock-kneed, black-blighted 
stooge?” 

The private hesitated. Then, with a note 
of regret in his voice said, “No, sir, I for- 


got that.” 
7 v A 


“] hear the officers are trying to stop neck- 
ing near the WAVE barracks.” 

“Is that so... first thing you know they'll 
be trying to make the enlisted men stop, 


too.” 
5 5 


7 

Abraham was a total flop as a rookie. 
Efforts to teach him anything about the army 
were in vain. However, he was taken along 
when his outfit went overseas and the first 
day of action he was the most outstanding 
soldier in the entire company, wiping out 
six machine gun nests single-handed. The 
commanding officer was amazed and ash 
his top sergeant for a possible explanation. 

“Just what did you do to make Abraham 
change so quickly from a total flop to a good 
soldier,” he asked the sergeant. 

“All I did, sir,” replied the sergeant, “was 
to stick a ine gun in his hands just be- 
fore the battle and say: ‘Abe, from now on 
you are in business for yourself’.” 
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CORRELATION OF GAS-OIL 
RATIO, YIELD, AND CONTENT 


By K. MARSHALL FAGIN, Field Editor 


Most oil and gas 

EXCLUSIVE production men, 
especially engineers, are interested in 
keeping the gas-oil ratios of oil wells 
down to a minimum, and the barrels per 
million or gallons per thousand of gas 
wells up to a maximum, but many do not 
realize the relationships that exist be- 


tween these customary expressions of the . 


gas-liquid ratios. 

These relationships may be expressed 
as follows: 
(a) in terms of gas-oil ratio: 


a bbl. per million - 








(cu. ft. per bbl.) 1,000,000 
: 42,000 
gal. per thousand 
(b) in terms of yield: 
1,000,000 


Barrels per million = ; : 
gas-oil ratio 
_ gal. per thousand 

0.042 


(c) in terms of content: 





Gallons per thousand = 


42,000 __ 
gas-oil ratio 
(0.042) (bbl. per million) 
1 


>» The gas-oil ratio terminology. The 
gas-oil ratio of an oil well is usually 
stated as a number of cubic feet per bar 
rel, such as 1500 to 1, or just 1500. The 
majority of oil wells have lower gas-oil 
ratios when rst completed than afte: 
they have been produced for many 
months or several years. Under con- 
trolled producing rates, however, the 
gas-oil ratios may be held to a minimum, 
thus saving the gas in solution in the 
reservoir, where it helps to increase the 
ultimate recovery of oil. In some fields 
the ratios of oil wells may range from 
300 to 1000 cu. ft. per barrel. In oth- 
ers, the range may be from 500 to 100,- 
000 cu. ft. per barrel, on account of 
a gas cap in the oil reservoir. 





>» Conversion of gas-oil ratio to barrels 
per million. In fields like the last, the 
wells would range from good low-ratio 
oil wells to gas wells whose high gas-oil 
ratios, or yields, would probably be ex- 
pressed as a certain number of barrels 
per million or gallons per thousand. Let 
us convert the 500 cu. ft. gas-oil ratio to 
barrels per million: 

Equation: Bbl. per million = 

1,000,000 
gas-oil ratio 
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Substituting: Bbl. per million cu. ft. = 
1,000,000 
500 

Answer: Bbl./MMCF = 2000 

In other words, an oil well producing 
with a gas-oil ratio of 500 cu. ft. per bbl. 
could correctly be said to be producing 
2000 bbl. of oil per million cu. ft. of gas. 
Observe carefully the different notations 
used in the above example. Barrels per 
million may be written in several abbre- 
viated ways: 

(1) Bbl. per million, 

(2) Bbl. per million cu. ft. 

(3) Bbl./MMCF, or more simply, 

(4) BPMM 
Similarly, gas-oil ratio may be abbreviat- 
ed in several ways: 

(1) gas-oil ratio, 

(2) gas/oil ratio, 

(3) cu. ft. per bbl. ratio, or 

(4) GOR. 

Next, let us convert the 100,000 GOR 
to barrels per million: . 


Bbl. per million cu. ft. = 


1,000,000 _ 


> Conversion to gallons per thousand. 
We have found, then, that a gas-oil ratio 
range of from 500 to 100,000 cu. ft. per 
bbl. is the same as a barrel per million 
range of from 2000 to 10. Now, let us 
find what these figures mean in the gal. 
lons per thousand language: 

Equation: Gal. per thousand = 

42,000 


gas-oil ratio’ 
Substituting: Gal./MCF = 
Answer: GPM = 84 


In other words, an oil well producing 
with a gas-oil ratio of 500 cu. ft. per bbl. 
could be correctly said to be producing 
84 gal. of oil per thousand cu. ft. 

Observe the different notations used in 
the above example. Gallons per thousand 
may be written in several abbreviated 
ways: 

(1) Gal. per thousand, 

(2) Gal./MCF, 

(3) GPM. 

Next, let us convert the 100,000 GOR 
to gal. per thousand: 

42,000 
Gal./thousand 100,000 ~ 0.42 GPM 

We have found, then, three different 

ways for correctly expressing the facts 


42,000 
500 


P 501.76 








ee 


TABLE 1 


Wactors of equal valu~ in the three 














termino!lozies. 
Gas-oil ratio Yield Content 
(cu. ft./bbl.)_| (bbl./M.M.C.F.) | (gal/M.C.F) 
500,000 2.00 0.084 
450,000 2.22 0.093 
400,000 2.50 0.105 
375,000 2.67 0.112 
350,000 2.86 0.120 
325,000 3.08 0.129 
300,000 3.33 0.140 
290,000 3.45 0.145 
280,000 3.57 0.150 
270,000 3.70 0.155 
260,000 3.85 0.161 
250,000 4.00 0.168 
240,000 4.17 0.175 
230,000 4.35 0.183 
220,000 4.55 0.191 
210,000 4.76 0.200 * 
200,000 5.00 0.210 
190,000 5.26 0.221 
180,000 5.55 0.233 
170,000 5.88 0.247 
160,000 6.25 0.263 
150,000 6.67 0.280 
140,000 7.14 0.300 
130,000 7.69 0.323 
120,000 8.33 0.350 
110,000 9.09 0.382 
100,000 10.00 0.420 
95,000 10.53 0.442 
90,000 11.11 0.467 
85,000 11.76 0.494 
80,000 12.50 0.525 
75,000 13.33 0.560 
70,000 14.29 0.600 
65,000 15.38 0.646 
60,000 16.67 0.700 
55,000 18.18 0.764 
50,000 20.00 0.840 
49,000 20.41 0.857 
48,000 20.83 0.875 
47,000 21.28 0.894 
46,000 21.74 0.913 
45,000 22.22 0.933 
44,000 22.73 0.954 
43,000 23.26 0.977 
42,000 23.81 1.000 
41,000 24.39 1.024 
40,000 25.00 1.050 
39,000 25.64 1.077 
38,000 26.32 1.105 
37,000 27.03 1.135 
6,000 27.78 1.167 
35,000 28.57 1.200 
34,000 29.41 1,235 
33,000 30. 1.273 
32,000 31.25 1.312 
31,000 32.26 1.355 
30,000 1.400 
29,000 34.48 1.448 
28,000 35.71 1.500 
27,000 37.04 1.555 
26,000 38.46 1.615 
25,000 40.00 1.680 
24,000 41.67 1.750 
000 43.48 1,826 
22,000 45.45 1.909 
21,000 47.62 2.000 
20,000 50.00 2.100 
19,000 52.63 2.210 
18,000 55.55 2.333 
17,000 58.82 2.470 
16,000 62.50 2.625 
15,000 66.67 2.800 
14,000 71.43 3.000 
13,000 76.92 3.231 
12,000 83.33 3.500 
11,000 90.91 3.818 
10,000 100.00 4.200 
9,000 111.11 4.667 
8,000 125.00 5.250 
7,000 142.86 6.000 
6,000 166.67 7.000 
5,000 200.00 8.400 
4,000 250.00 10.500 
3,000 333.33 14.000 
2,000 500.00 21.000 
1,000 1000.00 42.000 
900 1111.11 46.667 
800 1250.00 52.500 
700 1428. 60.000 
600 1666.67 70.000 
500 2000. 84.000 
400 2500 .00 105.000 
300 3333 .33 140.000 
200 5000.00 210.000 
100 10000 .00 420 .000 
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MODEL 6-WAK WAUKESHA ENGINE. Burns gas or gaso- 
line. Six cylinders, 6% in. bore x 6% in. stroke, 1197 cu. in. 
displacement. Rugged . to the iast fine detail... from 
oil pan to head. Maintenance is easy and economical. 


Los Angeles... twelve Super Duty Six Waukesha 
Engines...in two pump _ houses... circulate the 
process water used for cooling throughout this large 
cycling plant in California. It is one of the first plants 
of this kind in that area. 


These Waukesha Super Duty Sixes are natural gas 


ung PLAMI 


... water circulation 
pumps are powered by 12 


WAUKESHA 
Ok Frclcl ENGINES 


® Installed by the Petroleum Equipment Co. of 


headlines Model 6-WAK engines—direct corinected to 
Ingersoll- Rand Cameron 10-ALV pumps, running 950 
r.p.m. 17” vacuum, used to circulate water through 
engine and compressor jackets. Built to deliver maxi- 
mum power, on either gas or gasoline, this is the engine 
for tomorrow’s pumps, generators, oil field and mobile 
heavy-duty equipment. Get Bulletin 1138. 


WAUKESHA MOTOR COMPANY, preemie WIS. © NEW YORK, TULSA, LOS ANGELES 
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about the range of gas-liquid ratios in 


the field: 





Range 
 FirstFact = =— Second Fact 
500 cu. ft./bbl. 100,000 cu. ft./bbl. 
2000 bbl./MMCF _ 10 bbl./ MMCF 
84 gal./MCF 0.42 gal./MCF 


> Customary uses of these terms. The 
gas-oil ratio terminology is used custom- 
arily for expressing the facts concerning 
oil wells that ordinarily produce with 
gas-eil ratios ranging from 300 up to 
10,000 cu. ft. per bbl. The term, barrels 
per million, or the yield, is used gener- 
ally for expressing the facts concerning 
gas-condensate wells that commonly pro- 
duce with yields of from 10 to 100 bar- 
rels per million cu. ft. The term gallons 


per thousand, ‘or the content, is custom- 
arily used for expressing the facts con- 
cerning gas wells that usually produce 
gas with contents of from 0.2 to 5.0 gal. 
per 1000 cu. ft. 

Regardless of the customary usages, 
the increasing development of high gas- 
oil ratio oil weils and low gas-condensate 
ratio gas wells has tended to bring these 
terms together, and a clear understand- 
ing of their correlation should prove 
helpful to field men and operators who 
may be confronted with identical situa- 
tions expressed in various ways. 

Table 1 should be useful in determin- 
ing the similarity or dissimilarity of facts 
as expressed in the three terminologies 
here discussed. kkk 











There is an adaptable, durable, reliable, easy-going AMERICAN RADIAL 
ROLLER BEARING for almost every heavy duty application where the load 
is. radial. Because they are designed to exacting engineering standards... are 
constantly inspected and precision tested for absolute accuracy ... AMERICAN 
RADIAL ROLLER BEARINGS render smooth, continuous service under the most 
rigorous operating conditions. Lower maintenance costs and increased perform- 
ance-life of heavy machinery and equipment result. 


AMERICAN RADIAL ROLLER BEARINGS are made if 5 
styles, 4 S.A.E. series and 85 sizes. Special designs to order 
are also available. Consult our engineering department 


freely on all your roller bearing problems. 


AMERICAN ROLLER BEARING CO. 


PITTSBURGH 


PENNSYLVANIA 


AMERICAN 


Pacific Coast Office: 1718 S. Flower St., Los Angeles, California 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 


292 





THE 








Lufkin officials 


At the annual meeting of stockholders 
and directors of the Lufkin Foundry and 
Machine Company, Lufkin, Texas, Walt. 
er W. Trout was named vice president 
and general manager; L. A. Little, vice 
president in charge of sales, and FE, 
Bounds, treasurer. E. P. Trout and L. 
A. Little were added to the list of vice 
presidents. 

A. E. Cudlipp, vice president in charge 
of purchases and the Industrial Supp) 
Division, and Jacque Wiener of Shreve. 
port, were added to the board of direc. 
tors. Other directors are W. C. Trout. 
president, J. H. Kurth, Jr., vice presi. 
dent, E. L. Kurth, W. W. Trout, L. A. 
Little, and S. W. Henderson, Jr. 

L. A. Little, named sales manager, 
has long been identified with the Lufkin 
company, for many years having been 
in charge of the company’s Dallas office. 

E. P. Trout, newly elected vice presi- 
dent, has been in charge of California 
sales for the last 10 years. Trout will 
continue to direct California sales and. 





A. E. Cudlipp 





E. P. Trout L. A. Little 


in addition, will supervise foundry op- 
erations at the Lufkin plant. 

Walter W. Trout, vice president and 
general manager, has been in charge of 
the company’s Tulsa and Dallas offices 
and, in recent years, has relieved his fa- 
ther as general manager. 

W. C. Trout will act in the capacity 
of president, a position he has held for 
many years. Trout, holding many pat- 
ents important to the oil industry, will 
devote a great deal of his time in the 
future to research. 

A. E. Cudlipp, newly elected board 
director, has been active in the company 
for the last 26 years, serving in various 
capacities having to do with purchasing, 
publicity. and sales promotion and it 
charge of the company’s industrial sup- 
ply division. 
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7 YEARS! 
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LINK-BELT 3=BAR 
HYPER CHAIN 
STILL GOING STRONG! 


7 Wildcat Holes ... 1 Directional 
Well . . . 150 Round Trips on 
One Trouble Job... 65,558 
Feet Total Drilling .. . Chain 
Trouble: None... But Read 

The User’s Letter! 
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Link-Belt is justly proud of this 
tribute, another well known rig 
owner pays to our heavy duty 
rotary chain. He is one of thou- 
sands in the oil country who 
knows from experience the val- 
ue of Link-Belt’s more than 68 
years of chain building experi- 
ence’. . . who appreciates the 
results of continuous research to 
improve chain quality that saves 
time, money and trouble for the 
operator. His detailed record of 
facts reproduced here is further 
testimony to Link-Belt leader- 
ship in chain. 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2 
Los Angeles 33, Kansas City 6, Mo., 
New York 7, Toronto 8. 
Distributors in all fields. 
Also manufacturers 8f silent chain drives, 
roller chains, roller and ball bearings, 
other transmissions equipment, mud screens 
and cranes. own 
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tool joint life 


For fifteen years Tube Borium 

has been used on drilling bits 
to increase cutting speeds and drill 
more out-to-gauge hole. Now you can 
use this same alloy to greatly prolong 
the life of your tool joints! 


An exceedingly small quantity of Tube 
Borium welded in a ring around the 
shoulder not only doubles tool joint life 
—even under the toughest operating 
conditions—but maintains over all joint 
strength and correct elevator contour. 
Applications are economically made 
on both new and.resleeved joints. 


APPLICATION: Accepted method of appli- 
cation Is to under-cut new or resleeved 
jeints at the shoulder to form a recess 
Ve’ deep by 1%” wide. The recess is 


then filled by 
SN UYU: i 


welding in with ; | (iii 
i — ia 


Xi," Electric 
OP /LLLLLLLEE 







Tube Borium to 
ferm the wear 
resistant inlay. 


a 





Write for this spe- 
cial Stoody engi- 
neering bulletin 
describing in de- 
tail hard-facing 
procedures on tool 
joints—no obliga- 
tion. 


STOODY COMPANY 


1142 WEST SLAUSON, WHITTIER, CALIF. 









| 


STOODY 


THONG RIMS 
BULLETIN 








STOODY HARD-FACING ALLOYS 
iad vl Ag KRepacr 


Retard ALA. 
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Bank pays tribute 


The First National Bank in Dallas was 
host at an “appreciation” dinner Febru- 
ary 15 to approximately 400 members of 
the oil fraternity in testimony to the mag- 
nificent part the petroleum industry has 
played in the war effort and in the de- 
velopment of Texas and the Southwest. 

Vice President McElvaney was toast- 
master and the principal speaker of the 
evening was William R. Boyd, Jr., of 
Washington, D. C., president of the Pe- 


troleum Industry War Council and of 
the American Petroleum Institute. Other 
speakers included Ralph Zook of Brad. 
ford, Pennsylvania, president of the In. 
dependent Petroleum Association of 
America; Maston Nixon of Corpus 
Christi, president of the Texas Mid-Cop. 
tinent Oil and Gas Association; Russel] 
B. Brown of Washington, D. C., genera} 
counsel of the IPAA; Dr. E. DeGolyer, g 
director of the bank, who presented 
Boyd, and Chairman Nathan Adams and 
President EF. L. Flippen of the bank. 





Left to right: Eugene McElvaney, First National Bank, Dallas; Maston Nixon, Southern Min- 


erals Corporation, Corpus Christi; W. R 


- Boyd, Jr., American Petroleum Institute, New York; 
Russell B. Brown, Independent Petroleum Association of America, Washington, D. 


C.; Ralph T. 


Zook, president, Independent Petroleum Association of America, and Edgar L. Flippen, First 


National Bank in Dallas. 





Left to right: Nathan Adams, First National Bank in Dallas; W. C. Trout, Lufkin Foundry and 
Machine Company, Lufkin; Lloyd A. Little, Lufkin Foundry and Machine Company, Dallas. 





Shafer officers 


At the annual meeting of the stock- 
holders of the Shafer Bearing Corpora- 
tion held in Chicago, the following of- 
ficers and directors were elected: Ray P. 
Tennes, president; J. F. Ditzell, execu- 
tive vice-president and general manager; 
M. J. Tennes, Jr., vice president; A. H. 
Williams, vice president in charge of en- 
gineering; I. B. Lipson, secretary; A. L. 
Gray, assistant secretary and treasurer; 
and E. H. Ferguson, assistant treasurer. 
The following were elected directors of 
the corporation: Ray P. Tennes, J. F. 
Ditzell, W. P. Cagney, J. F. Griswold, 
and J. F. Tennes. 

Since 1941 Shafer’s entire production 
has been devoted exclusively to the pro- 
duction of anti-friction bearings for use 
in war equipment. 


Meeting postponed 


The board of directors of the Natural 
Gasoline Association of America at its 
recent meeting, voted to postpone in- 
definitely the 24th annual convention of 
the association, which was scheduled for 
April 11-13, in the Baker Hotel, Dallas, 
Texas. This move was made in compli- 
ance with the request of the Office of De- 
fense Transportation that all trade 
groups aid in the overall transportation 
problem by cancelling meetings. 

In lieu of the convention, a speci 
board of directors meeting will be held 
to transact such annual business as 18 
required and to consider matters of pol- 
icy that may affect the industry through- 


‘out the year. No date for this small group 


meeting has been announced. 
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UOP vice president 


Edwin F. Nelson, head of the engineer- 
ing and deve lopment department of Uni- 
al Oil Products Company, was elect- 
ed vice president at 
a recent meeting of 
the board of direc- 
tors. 

Nelson, who is a 
graduate in chem- 
ical engineering of 
the University of 
Wisconsin, joined 
the Universal organ- 
ization in 1926. 
Through his work as 
a field engineer, in 
the research labora- 
tories and on the 
pilot plants at Riverside, in the patent 
and enginee departments, and as as- 
sistant to J. G. Alther. executive vice 
president. he learned the cracking art 
and technique and the operations of 
Universal and its licensees. 

When the commercial development 
department was established in the early 
0's. Nelson was placed at its head. In 
1938 the engineering and development 
departments were combined under his 
leadership. 


E. F. Nelson 


Director of engineering 


The National Supply Company an- 
nounces the appointment of J. R. Ma- 
han as director of engineering for its 
plants at Toledo and Springfield, Ohio; 
Torrance, California; Houston, Texas, 
and Carnegie, Penn- 
sylvania. From head- 
quarters in Toledo 
Mahan will formu- 
late and direct gen- 
eral engineering pol- 
icies, coordinate en- 
gineering activities, 
and supervise the 
development and 
standardization of 
all manufactured 
products except tu- 
bular items. 

Mahan joined Na- 
tional’s engineering staff in 1922 after 
completion of engineering courses at the 
University of Kansas and post-graduate 
work at Massachusetts Institute of Tech- 
nology. In 1935 he. was appointed chief 
engineer of the Toledo plant and has 
served in that capacity to his present 
assignment. 





J. R. Mahan 


District sales manager 


J. J. Walsh, who has been: associated 
with the company for 22 years, has been 
appointed district sales manager for the 
New York district of the Page Steel and 
Wire Division of American Chain: and 
Cable Company, Inc., with headquarters 
at 250 Park Avenue, New York. 


BUY WAR BONDS 


























i you send for 
this FREE FOLIO of 


€ -Pro Eee 











Thousands of industries have solved their gasket 
problems by sending for Fel-Pro’s FREE FOLIO 
showing a wide variety of more efficient and 
longer lasting sealing materials. You'll find 
new materials, too . . . improved sealing prod- 
ucts developed and perfected through Fel-Pro’s 
war work and research ..52 actual samples, 
with scores of sealing suggestions... and 
if you don’t find what you need, consult 
Fel-Pro engineers. They'll developa product 
just right for your special gasket problems. 
Write for your FREE FOLIO today! 





SYNTHETIC 
RUBBER 





| FELT PROOUCTS mre. cO., 1535 Carroll horntoned eneee a Ulinois 


[ WISCONSIN . 


HEAVY-DUTY 


ar ren 


ou the sob k PIPE LINE PU 


The Wisconsin engine-powered reciprocating pump 
pipe-line transportation unit shown in the above 
illustration was installed in 1937 and, at last re- 
ports, was continuing to give the Sinclair Prairie 
Pipe Line Company almost perfect service, in this 
operation, at Seminole, Okla. 











No matter what type of equipment or operation 
you have that requires dependable engine power 
. . . you can't go wrong if you specify “Wisconsin 
Heavy-Duty Air-Cooled Engine”. 








eee) RT Be Cee te): Se wrist 70 HARLEY SALES CO. 


| 
| 
} 510 Atias Buliding, Tulsa, Oklahoma 
| Cor poration M & M Building, Houston, Texas 
| 


MILWAUKEE 14, WISCONSIN Oil field distributors for Wisconsin 
Engines and all types of utility units. 


World’slorgest Builders of Heavy Duty Air-Cooled Engines 





THE PETROLEUM ENGINEER, March, 1945 295 





Officers of Les Angeles Nomads as geologist for several oil companies, 






Immediately before becoming an inde. ain 
pendent research geologist and consult. Gill 
ant in 1936, he was chief geologist for pointer 
the Tidewater Oil Company. Compé 

A member of the National Research 16 Ni 
Council, Levorsen also is a councillor of Lecce 


the Geological Society of America and placed 
the Society of Economic Geologists. For divisio 


the last 7 years he has been chairman To 
of the research committee of the Ameri. wealth 
can Association of Petroleum Geologists last 7 
and was president of that group in 1935. ner-D 

Levorsen is editor of Possible Future 4 99° 


Oil Provinces of the United States ang | ‘4 
Canada and Stratigraphic .Type Oil ing ¢ 





‘ 
Fields, in addition to numerous techni- years 
cal studies dealing with petroleum geol- sales 
ogy, structural geology, and stratigraphy. and. 
During the last few years, he has been equif 
a visiting lecturer on geology at major plant 
universities throughout the United Ga 
States. cal 
aaa se bem Insti 
( 
Award to Peerless or 
To the pump industry’s war record ant 3 
Pictured are the new officers of the Los Angeles chapter of Nomads. Left to right, seated: Roland E. add a new Army-Navy E” award for 1925 
Smith, regent; Elmer R. yy ny and Henry W. ~—y regent. Standing: pg = Fag sora production excellence to Peerless Pump engl 
deputy sergeant-at-arms; Jim Robinson, secretary; C. M. Byron. assistant secretary ; aldo Moore, ae A < : = 
assistant treasurer; Hi Cassidy, sergeant-at-arms; Fred Tyler, treasurer, and Bill McGraw, vice Division of Food Machinery Corpora. 
president. tion. Peerless’ Los Angeles plant has re- W. 
ceived its second award of an “E” star F 
Levorsen to Stanford the department of geology at Stanford for 6 months more of production excel- 
; University, President Donald B. Tresid- lence. 
A. E. Levorsen, independent research der has announced. He will arrive at Soe ne — 
y : t ” ; , an 
geologist of Tulsa, Oklahoma, and pas Stanford at the beginning of the autumn Service engineers on 
nresident of the American Association quarter in September. A \ a b 
of Petroleum Geologists, has been ap- After graduation from the University ‘Announcement was recently made by 


pointed professor and executive head of | of Minnesota in 1917, Levorsen served A. J. Kerr, general sales manager of 

: Pittsburgh Equitable Meter Company- 
Merco Nordstrom Valve Company, of the 
| addition of two service engineers to the 
| firm’s New York district office. These 


HIROHITO says ‘So Unhappy” | men, William H. Johnson and George 
when JUSTRITE’S on the job 











, : Ww. i. Johnson G. L. Geuss 
@ Justrite Safety Lanterns and Flashlights are 


just another “pain-in-the-neck” to the Axis. For 
they help protect men and equipment against 
the hazards of fire and light failure. 


L. Geuss, will handle the sale and serv- 
ice of Pemco and Merco products in sec- 
| tions of the territory under the jurisdic 
tion of M. J. Harper, district manager. 











The New York office territory comprises 

The New Justrite Handy-Safety Flashlight — of that state and the state of New y 
A mighty midget flashlight of 1500 candtepower . . . "Tien a native of New York City, tl 
3 standard cells sealed in a plastic case that has all has been connected with the manufac- 1 
the famous Justrite safety features. It fits in the palm pn 4 is og ean: _ water meter a 
of your hand, on belt clip or stands alone. Equipped P ie eal ah a company for i 
with high efficiency, higher voltage low drain bulbs several years, covering a part of New 
that increase the light power and at the same time ee oe posal 7 ‘ 
save on batteries. Here is an all-purpose flashlight Model No. 17-S some new territory in the state. 
for the oil industry that’s . . . Justrite. : 








—— 








See your Supply Companies for specifications. Catalog on request. 


JUSTRITE MANUFACTURING COMPANY 2°%,$ste" tn; BUY WAR BOND 
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feads N.Y. Office 


Gilbert H. Gaus has recently been ap- 
sinted manager of the Gardner-Denver 
Company's New York branch office at 
16 Ninth Avenue. He succeeds G. V. 
Ieece, vice president, who has been 
placed in charge of the company’s export 
division. 

To his new position, Gaus brings a 
yealth of practical experience. For the 
last 7 years he has been with the Gard- 
ner-Denver New York office as sales en- 
gineer, handling all products manufac- 
tured by the company. Previous to join- 
ing the company in 1938, he had 18 

rs’ experience in engineering and 
sales in the New York area, on pumps 
and other mechanical and _ electrical 
equipment for industrial plants, power 
plants, water works, and sewage plants. 

Gaus studied mechanical and electri- 
cal engineering at the Massachusetts 
Institute of Technology and was grad- 
yated in 1917. He entered the army and 
during World War I was a first lieuten- 
ant in the Coast Artillery Corps. Since 
1925, he has been a licensed professional 
engineer in the State of New York. 





W. C. Norris passes 


Funeral services for W. C. Norris, 83 
years old, president and founder of W. 
C. Norris, Manufacturer, Inc., of Tulsa, 
and a pioneer manufacturer of oil field 
equipment, were held Jantary 24 in 





een 


W. C. Norris 
Washington, D. C. He died at his home 


there of a heart attack. 

Norris was born in Glenn Falls, New 
York, on December 19, 1861. He started 
an oil field tool and equipment business 
in Tiona, Pennsylvania, before he was 
21 years old. He moved to Tulsa in 1910 
and founded his company, beginning 
with a crew of 10 men, and by 1943 


BUY WAR BONDS 


a 
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nearly 900 persons were on the payroll, 
Branch stores are situation at Kilgore, 
Odessa, Houston, Texas, and Salem, II- 
linois, with a district office at Dallas, 
Texas, and an export office in New York 
City. 

In recent years Norris lived in Wash- 
ington, making frequent trips to Tulsa. 
The main plant at Tulsa and all branches 
were closed in his honor while funeral 
services were held in Washington. 





Sales department changes 

Three changes in the sales department 
of United States Steel’s National Tube 
Company have been announced in Pitts- 
burgh by J. E. Goble, vice president in 
charge of sales. 

J. B. Graham becomes assistant to the 
vice president in charge of sales. W. J. 





McKee will be central areas sales man- 
ager and W. T. Miller is named assistant 
to general manager of sales. Graham and 
McKee have been assistant general man- 
agers of sales since 1936. e 

Graham began working for National 
Tube in 1905, became an oil field repre- 
sentative in 1917, and later was made 
superintendent of field work and inspec- 
tion. He has specialized in pipe sales for 
the oil industry. 

McKee started with the company in 
1912 as an engineer. In:1931, he became 
manager of sales of the company’s Tulsa, 
Oklahoma, office and later held the same 
position in New York. 

Miller has held various sales positions 
since 1907. 

National Tube offices in the Southwest 
are in Dallas, Houston, and Tulsa. 











| 


| 


ECAUSE even the toughest 
B pipe coating needs protec- 
tion against soil stresses and earth 
loads, more than 50,000 miles of 
oil and gas pipelines throughout 
the world are wrapped with 
Johns-Manville Asbestos Felts. 


Mcce from a mineral base, J-M 
Asbestos Telts provide a wrapping 
that insures lasting protection to 
coatings against distortion and 
abrasion. Their asbestos fibers, be- 
ing inorganic and non-tubular, 


JM Johns-Manville 





cannot support capillary action... 
are immune to rot or decay. 


Today, pipe lines are coated and 
wrapped with Johns-Manville As- 
bestos Felts in the field...in a 
single, time-saving operation... 
with the J-M power-driven Coating 
and Wrapping machine, the result 
of more than 20 years of experience 
in solving application problems. 


: r 
Full details may be had by writing 
Johns-Manville, 22 East 40th Street, 
New York 16, N. Y. 


Asbestos Pipeline Felts 
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Bumbaugh promoted 


Promotion of Frank T. Bumbaugh as 
manager of sales, Alloy Division, has 
been announced at Pittsburgh, Pennsyl- 
vania, by Carnegie-Illinois Steel Corpo- 
ration, U.S. Steel subsidiary. Bumbaugh 
succeeds the late Frank L. Gibbons, 
whose assistant he had been for the last 
3 years. 

A native of Monnessen, Pennsylvania, 
Bumbaugh began his employment in the 
Carnegie-Illinois Steel Corporation in 
1926 at the Duquesne works, two years 
after his graduation from Lehigh Uni- 
versity with a degree of metallurgical en- 
gineer. After service in Pittsburgh in the 
bar, semi-finished and a products di- 


= 
iy oF 
eTohy ge Line 


% ducts 
Be compressors 





vision he was transferred to Chicago 
where he served in the Alloy Division of 
the corporation. 


Heads Norvell-Wilder 


Directors of the Norvell-Wilder Sup- 
ply Company of Beaumont, Texas, at the 
annual meeting, elected Lip Norvell as 
president and general manager, succeed- 
ing E. W. Gildart. Gildart was elected 
a vice president. 

Norvell has been associated with the 
company for 25 years, having been man- 
ager of the company’s branch at Fort 
Worth for a number of years. He re- 
turned to Beaumont about 3 years ago 





and was serving as vice president and 























| waer RING 
GLUCOSATES 


FOR 


CORROSION & SCALE 
CONTROL. 


WE 
WATER 


D.W. HAERING & CO. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Ill. 
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general manager until his recent promo. 
tion. 

Other officers of the company fe. 
elected at the meeting were Frank S. 
Carothers, vice president and manager 
of the company’s Houston branch, and 
A. H. Schultz, secretary and treasurer, 

Members of the board of directors are 
Mrs. Pansy Yount, J. H. Phelan, E, W. 
Gildart, M. T. Schlicher, R. E. Master. 


son, Norvell, Carothers, and Schultz. 


Assistant sales manager 


Hunt Tool Company announces the 
appointment of W. H. Smith as assistant 
sales manager. He has been stationed at 
Casper, Wyoming, 
where he represent-  § 
ed Reed Roller Bit 
Company as division 
manager for the last 
6 years. Smith has 
been a member of 
the Reed sales de- 
partment since grad- 
uation from the Uni- 
versity of Texas in 
1934. In his new con- 
nection with Hunt 
he again serves un- 
der W. J. “Bill” 
Nutto who resigned as sales manager of 
Reed in 1944 to become vice president 
and sales manager of Hunt Tool Com. 
pany. 





W. H. Smith 


Four time winner 


For the fourth time the Sterling En- 
gine Company, Buffalo, New York, man- 
ufacturer of gasoline and diesel engines, 
has raised a new Army-Navy “E” flag 
over its plant, this time with the third 
star affixed, signalizing a continuance of 
high production standards for war. 

Announcement of this latest honor was 
made in a congratulatory letter by Ad- 
miral C. C. Block, U.S.N. (Ret) to Addi- 
son F. Vars, president of the Sterling 
company. The first award was made in 
April, 1943, and has been repeated at 
regular intervals. 


General sales manager 


R. P. Tyler has been appointed gen- 
eral sales manager for Macwhyte Com- 
pany, wire rope manufacturers, Ken- 
osha, Wisconsin. He is widely known 

throughout indus- 

try, having been 
sales manager for A. 

Leschen and Sons 

Rope Company of 
‘St. Louis, and prior 

to 1940 in sales and 

engineering capacl- 

ties with John A. 

Roebling’s Sons 
‘ Company, Trenton, 

New Jersey. 

H. E. Sawyer, for- 
merly general sales 
manager as well as 

vice president and treasurer of Macwhyte 
Company, will continue as vice president 
and comptroller. 


R. P. Tyler 
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New Officials 





A. J. Stoll 


E. Souchon 


E. Souchon has been elected vice presi- 
dent in charge of operations and Andre 
J. Stoll secretary and treasurer of 
Schlumberger Surenco, S. A., Apartado 
1608, Caracas, Venezuela, who operates 
the Schlumberger services in Venezuela. 
Colombia, Ecuador, Trinidad, Cuba, and 
Hispanola. 


Heads Cummins exports 


J. H. Patterson has been appointed 
manager of the Cummins Diesel Export 
Corporation, subsidiary of the Cummins 
Engine Company, Inc., Columbus, In- 
diana, manufacturers of heavy-duty 
diesels for automo- 
tive, marine, and in- 
dustrial service. 

Offices of the ex- 
port corporation are 
at 6303 Chrysler 
Building, New York 
17, New York. 

Patterson has spe- 
cialized in the de- 
velopment of service 
and sales organiza- 
tions for the last 20 
years. Prior to his 
appointment as Cum- 
mins export manager, he was division 
manager of the National Refining Co. 

The Cummins Engine Company manu- 
factures high speed and medium speed 
heavy-duty diesels in the 50-275 hp. range 
for automotive, industrial, nad marine 
applications. 

With many engines already in service 
in Latin American and other countries, 
Cummins anticipates a much greater vol- 
ume of export sales after the war be- 
cause of the increasing industrialization 
of Central and South America. 





d ms 


J. H. Patterson 





Awarded. fourth star 


The Ohio Injector Company of Wads- 
worth, Ohio, manufacturers of OIC steel, 
bronze, and iron valves, has been award- 
ed its fourth star for continued high 
achievement in the production of war 
equipment. Word to this effect has been 
received by Wayne Young, president of 
the company, from Admiral C. C. Bloch, 
USN, Chairman of the Navy Board for 
Production Awards. 

The award of the Army-Navy “E” was 
made to OIC in July, 1942, and the pres- 
entation was made at Wadsworth by 
Captain Ross Pelton Schlabach, USN. 
John B. Kennedy, noted radio com- 
mentator, served as master of ceremo- 
nies. The presentation was one of the 





first in the country to be carried on a 
coast-to-coast radio network. 


Buys two concerns 


American Engineering Company has 
concluded negotiations for the acquisi- 
tion of the entire outstanding stock of 
Cochrane Corporation, Philadelphia, 
Pennsylvania, and Faraday Electric Cor- 
poration, Adrian, Michigan. Faraday 
manufactures electric signalling devices 
and specialized electrical household ap- 
pliances and Cochrane produces various 
products used in the industrial and pow- 
er plant equipment fields. 

According to the announcement, both 
companies will be operated as subsidiar- 


ies of American Engineering Company. 
By acquisition of the Cochrane and 
Faraday units American Engineering 
Company will participate in more di- 
versified engineering, research, and man- 
ufacturing activities than heretofore, and 
it is expected that numerous advantages 
for the three companies will be achieved. 
Percy S. Lyon will continue to serve 
as president and director of the Coch- 
rane Corporation, and will become a di- 
rector of American Engineering Com- 
pany. E. I. Kleinman, J. M. Doroshaw, 
J. S. Ackerman, Allison L. Bayles, and 
Thurlow E. McBride, all officers of Amer- 
ican Engineering Company, have been 
elected directors of Cochrane Corp. 
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ror rue 3837 "CABLE TOOLS 





SPANG 
TRIP SPEAR 


(Fig. F501) 


REVERSIBLE RIPPER 


(Fig. F515) 






FOR CASING FISHING JOBS Spang 
offers a variety of tools including Casing 
Cutter; Casing Splitter; Out of Collar 
Ripper (F515); Swage; Bell Socket; Bull 
Dog Spear; and Trip Spear (F501). 


All are made of the best materials 
obtainable and carefully designed for the 
work for which they are intended. 


For the best in Cable Tools, 
SPECIFY SPANG 


SPANG & CO. 


BUTLER, PA. 


SELLS SPANG TOOLS 
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Plan meeting 


Sanction has been given by ODT and 
plans are almost complete for the war- 
time conference of the API Pacific Coast 
District Division of Production, which is 
scheduled for the Biltmore Hotel, Los 
Angeles, on March 29. Under the chair- 
manship of George Suman, Basil P. 
Kantzer, in charge of the program, has 
arranged for an interesting group of 
speakers for the morning and afternoon 
sessions. It is expected that William 
Boyd, Jr. president of the American 
Petroleum Institute, and Ralph K. Da- 
vies, deputy administrator of the Petro- 
leum Administration for War, will be 
the principal speakers at the banquet in 
the evening. 


Speakers and subjects, so far tenta- 
tively scheduled for the technical ses- 
sions are as follows: “California’s New 
World Record Hole,” by Omar A. Cav- 
ins, Standard Oil Company. “Oil Well 
Casing Tests,” by F. R. Schmeider and 
R. F. Kettenburg, Shell Oil Company. 
“Reservoir Fluid Flow Research,” by 
Norris Johnston, General Petroleum Cor- 
poration, and N. Van Wingan, Richfield 
Oil Corporation. “Field Testing of Drill- 
ing Fluids,” by Vernon B. Zacker, Tide 
Water Associated. “Viscosity Tests on 
Heavy Crudes.” by Richard Zinzer, Un- 
ion Oil Company. “Gas Lift Through 
Small Tubing.” by A. T. Tutschulte, Tide 
Water Associated. Other papers are be- 
ing assigned. 


PACKS MORE PUMPING HOURS 
°° No Pampering 


HATEVER you mean by Endurance 


: . . hours 


without shutdown, months without minor main- 
tenance, or years before major overhaul . . . you 
can look for a lot of it in Case Oilfield Engines. Their record 
reveals many non-stop runs of,months and sometimes years. 
Such endurance comes not only from abundance of strong 
points, but more especially from absence of weak points. 
It comes not only from a habit of building engines a bit 
better than need be, but from a hundred years’ experience 
in building machines sturdy and simple. It comes, too, 
from the fact that Case Oilfield Engines take so little routine 
attendance that there is less likelihood of slighting it. 
If you have Case Engines now, make sure they get the 
little care they call for regularly, so that you will get all 


those extra pumping hours. If you need more 


umping 


power, ask your Case distributor about the possibility of 
supplying you. J. I. Case Co., Racine, Wis. 


DISTRIBUTORS 
Southwest Equipment Co., Dallas and Kilgore, Texas 


Southwest Machinery Co., 1900 
Wm. K. Holt 


Linwood Bivd., Oklahoma City, Okla. 
Machinery Co., San Antonio, Texas 
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To capitol staff 


Appointment of Walter F. Myers to 
the staff of the Washington office of The 
Cooper-Bessemer Corporation is ap. 
nounced by Stanley E. Johnson, genera] 
sales manager. 

Myers brings to 
the company a broad 
experience in the 
equipment and die- 
sel field, having serv- 
ed during the last 25 | 
years as sales en- | 
gineer, construction ~ 
engineer, and con- 
sulting engineer for 
public and _ private 
corporations, in- 
cluding the Fair- 
banks Morse Com- 
pany, the Federal Power Commission, 
and the United States Maritime Com. 
mission. 

Myers will assist Charles G. Cooper, 
director of the Cooper-Bessemer Wash- 
ington office in the handling and super- 
vision of government contracts and sales 
and service in the Southern Atlantic 
States. 





W. F. Myers 


New district manager 


The Continental Supply Company an- 
nounces the resignation of V. E. Sheffer, 
assistant district manager. Wichita. Kan- 
sas. effective January 31. Sheffer had 





V. E. Sheffer 


F. B. Collett 


been an employe of Continental approxi- 
mately 22 years. He is entering the drill- 
ing contracting business and will oper- 
ate in Kansas as the Sheffer Drilling 
Company. 

F. B. Collett, former city representa- 
tive of Continental at Oklahoma City, 
Oklahoma, has been transferred to Wich- 
ita, Kansas, in the capacity of manager 
and will be in charge of the Wichita 
office. 


Washington office 


Washington offices of the Independent 
Natural Gas Association of America have 
been opened, E. Buddrus, president, an- 
nounces. The new offices, Suite 305 at 
1700 I Street N. W., will operate under 
the direction of John A. Ferguson, ex- 
ecutive director, recently appointed. 

The association will continue to main- 
tain its Mid-Continent offices in Okla- 
homa City, Oklahoma. 
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fraining course 


The A. & M. College of Texas in co- 
operation with the U. S. Office of Edu- 
cation is giving a tuition free 48-hr. war 
training course entitle “The Engineer- 
ing and Administration of Oil Lands,” 
which began February 8 at the Crozier 
Technical High School, Dallas, Texas. 

The class is open to high school grad- 
yates employed in the oil industry or 
some allied war industry where training 
in land mapping, leasing, and title work 
would be useful. Lectures and discus- 
sions on 16 phases of the subject are 
conducted by outstanding oil men of 
Dallas and Fort Worth. 


New western manager 


Promotion of E. M. Ferguson, assist- 
ant western manager, to western man- 
ager has been announced by R. G. Le- 
Tourneau. Inc., Peoria, Illinois, and 
Stockton, California. 

Ferguson, with LeTourneau since Jan- 
uary, 1939, originally served as district 
representative in the Los Angeles area 
until 1943. At that time he was appoint- 
ed assistant western manager. 





California sales manager 


Abegg & Reinhold Company, Los An- 
geles, California, has announced the ap- 
pointment of H. C. (Whitey) Clark as 
California sales manager. Clark has been 
with the company since 1942, having 
served in the sales and service depart- 


ments in the Los Angeles Basin and 
Coastal District during that time. He has 
been in the oil equipment business for 
the last 10 years having first worked for 
Crum-Brainard Corporation from 1934 
to 1936. He then went with Globe Oil 
Tools Company for a period of 3 years. 
For one year after that he was manager 
of the Bakersfield district for Universal 
Engineering Company and then Cali- 
fornia sales manager and general over- 
seer of sales for that company in the 
Mid-Continent and Canada. 





Thomas O’Donnell passes 


Thomas A. O’Donnell died in Los An- 
geles, California, February 20. He was 
born 73 years ago (1872) in the Penn- 
sylvania oil country, just 13 years after 
Colonel E. L. Drake had discovered oil 
at Titusville. 

In 1893 O’Donnell went to California. 
There he began as a lease worker, later 
becoming a contractor, and then entered 
the producing branch of the oil industry. 
He was president of the American Petro- 
leum Company, a Doheny concern, for 
many years, and was active in develop- 
ing the Coalinga, Midway-Sunset, and 
Kern River fields of California, includ- 
ing the “Star” group of producing com- 
panies. 

O’Donnell helped organize the Inde- 
pendent Producers’ Agency of Cali- 
fornia. 

During World War I he was in charge 
of the production division of the oil di- 


vision of the U. S. Fuel Administration 
—Mark L. Requa headed the oil division. 

O’Donnell was first president of the 
American Petroleum Institute, from 
March 26, 1919, to December 11, 1924, 
and has long been known as one of the 
“grand old men” of the industry. 

On December 11, 1924, at the fifth an- 
nual meeting of the Institute in Fort 
Worth, Texas (last time he presided as 
president) O’Donnell gave it as his opin- 
ion that the oil reserves of the U. S. 
would last 10 times 10 years, and that, 
when present methods of oil production 
became insufficient, we would have the 
Rocky Mountains to fall back on—with 
more oil buried in the shales than the 
country ever produced from its wells. 





Worker’s ideas pay 


Production suggestions from em- 
ployes, many of which accelerated the 
war program, netted General Electric 
workers $232,735 in awards during 1944, 
according to company tabulations recent- 
ly released. The total payment was for 
19,488 ideas adopted by the suggestion 
committee, slightly fewer than the all- 
time high of a year ago but 22 per cent 
more than those adopted in 1943. 

Some of the suggestions incorporated 
into the company’s production program 
aided the war effort by showing how to 
save critical materials or how to reduce 
the time required to complete a job. Oth- 
ers eliminated safety hazards, whereas 
still others simplified work operations. 



























Automatic Compensation 


AC-ME GRAVITOMETER 


Accurately records the changing gravity of gas and automatically 
corrects for variation in temperature and barometric pressure. 

Elimination of complicated rotating parts from the design permits 
simple, sturdy construction that requires only a minimum of mainte- 
nance to keep the instrument functioning. 

Charts are changed without exposing the main part of the instru- 
ment. A large glass door gives complete visibility to the record while 


the instrument is operating. 


Write for New Equipment Bulletin No. 30 














THE REFINERY SUPPLY CO. 


621 E. 4th Street 
Branch Office 


1309 Capitol Ave. 
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Model Shown: 


U.S. Electric Plants are engineered by men 


6.25 KVA. 4- familiar with oil-field operating problems . 

cylinder, gas- and backed by over 50 years of manufacturing 
oline. Water experience. Operating panel and instruments 
cooled. Push- under weather-proof housing. Compact. Skids 


button starter. make handling easy. Complete line includes 
Gasoline units from 500 watts to 75 KW; 


Diesel units from 2. to 75 KW. AC and DC, 


> 





Model Shown: 
1500 watts, 
115 volts, AC. 
Automatic 
control, Single 
cylinder, air- 
cooled engine. 


U.S. Automatic Electric Plants start when the 
first light is turned on . . . stop when the last 
light is turned off. Manual control units also 
available. Can be supplied for operation on 
natural gas. Simple, trouble-free design and 
rugged construction have made these units 
famous for reliability. 800 and 1500 watt 
models are the most popular for camp lighting. 


— Seeeaanicattencdaae “ sme — 
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For EMERGENCY | 
USES” ye * 


Unit Shown: 
600 watts, DC. 


Wherever a breakdown occurs, get things 
going again in a hurry ... no need to work 
in the dark if this compact 67-pound electric 
plant is kept handy! Other Portable units up 
to 15 KW. Write for literature. 


UNITED STATES MOTORS CORP. 
547 Nebraska Street Oshkosh, Wis. 
DISTRIBUTORS: 

U.S. Electric Plants, 7001 S. San Pedro St., Los Angeles 3, Calif. 
Southwest Equipment Co., 705 Ross Ave., Dallas and Kilgore, Texas. 
Cc. A. McDade Co., 6526 Hamilton Ave., Pittsburgh 6, Penn. 
Midland Implement Co., Box 2113, Billings, Mont. and Great Falls. 
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> Glossary of Foreign Welding Ternis, compiled by M. A. 
Cordovi, Published by American Welding Society, 33 West 39th 
Street, New York, N. Y. Pages, 16. Price, 50c. 

Contractors, students, and others who have occasion to con. 
sult welding drawings or specifications using German, French, 
Russian or Spanish will welcome this new glossary of foreign 
welding terms. Many of the terms included in the 16-page paper. 
covered pamphlet have been derived from foreign technical lit. 
erature and are not found in any standard or technical dic. 
tionaries. 
> Chamber’s Technical Dictionary, edited by C. F. Tweney and 
L. E. C. Hughes. Published by The MacMillan Company, New 
York, N. Y. Pages, 975. Price, $6. 

The 1944 revised version of Chamber's Technical Dictionary 
comes as a welcome aid to both students and professions en- 
gaged in the fields of science and technology. It is a full and 
representative cross-section of the latest scientific terms brought 
out in a new and up-to-date edition, including a 24-page supple. 
ment with nearly a thousand new definitions. 

The articles on vitamins have been revised in keeping with 
latest discoveries and improvements; and the sulphonamide 
drugs, the use of which has in recent years revolutionized cer- 
tain branches of medical treatment, is described at length. Com. 
piled by a group of thirty specialists in various fields, this book 
will prove indispensible to persons in any branches of pure and 
applied science, medicine, the chief manufacturing industries, 
engineering, construction, aeronautics. the mechanical trades 
and many other industries. It gives all definitions in terms of 
current knowledge and in a clear concise manner. 
>» Audels Pumps, Hydraulics, Air Compressors, by Frank C. 
Graham. Published by Theo Audel and Company, 49 West 23rd 
St., New York, N. Y. Pages, 1610. 

Really three books bound into one, Audels newest publication 
deals in. minute. detail with the subjects of pumps, hydraulics, 
and air compressors. Purpose of the book is to supply informa- 
tion from numerous authorities on the subjects discussed. Con- 
siderable space is devoted to the practical side of installation, 
operation, maintenance and repair. Assisting the author in col- 
lecting and arranging the material was a group of experts in 
the various fields. Information was also secured from numerous 
manufacturing companies. 

The author has also introduced a large number of elementary 
and skeleton diagrams to explain basic principles, construction 
being shown by photographs of the latest designs brought out 
by leading manufacturers. The book is a practical guide for 
engineers, mechanics, and operators, covering theory, construc- 
tion, and operation of modern pumps, hydraulic machinery, and 
air compressors and blowers. 





Expands in construction field 


Worthington Pump and Machinery Corporation becomes one 
of the nation’s largest manufacturers of construction equipment 
with the acquisition of the Ransome Machinery Company line 
of concrete machinery, according to an official announcement 
at the January meeting of Associated Equipment Distributors. 

The announcement was in the form of a handsomely illus- 
trated 48-page presentation entitled “A Preview,” which dis- 
played not only the products in the present combined lines, but 
several new types of equipment under development to be ready 
for production after the war. 

C. F. Oechsle, Worthington’s assistant vice president, has 
been placed in charge of the Worthington-Ransome construc- 
tion equipment sales organization, with headquarters at Holy- 
oke, Massachusetts. He will be assisted by W. F. Lockhardt, 
sales manager of Ransome Machinery Company at Dunellen, 
New Jersey, and W. J. Fleming, field sales manager, Holyoke, 
Massachusetts. 

Five regional offices, located in New York, Washington, D. C., 
Cleveland, Chicago, and San Francisco, will afford nation-wide 
service to the construction industry. 
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Joins Dresser group 

Negotiations have been completed and 

approved by the stockholders of the Day 
and Night Manufacturing Company, 
Monrovia, California, for the affiliation 
of that company with Dresser Industries. 
ne. 
Dresser Industries, composed of a 
group of companies joined together by 
common ownership, serves chiefly the 
gas and oil industries, manufacturing 
derricks, gas holders, tanks, pumping 
machinery, compressors, etc. 

In the gas appliance field, the Bryant 
Heater Company of Cleveland, Ohio, has 
been a member company of Dresser since 
1933. The Payne Furnace and Supply 
Company of Beverly Hills, California, 
also a recent affiliate, and the Day and 
Night Manufacturing Company will ma- 
terially broaden the activities of the cor- 
poration in the gas appliance business. 

The Day and Night Manufacturing 
Company has been in business in Mon- 
rovia since 1909, and has become one 
of the country’s leading manufacturers 
of gas water heaters, gas space heating 
appliances, and water coolers. 





Heath to Climax Moly 


R. L. Heath recently joined the Cli- 
max Molybdenum Company in the ca- 
pacity of metallurgical engineer. His 
headquarters at 
present are in St. 
Louis, Missouri. 

Before going with 
Climax he was chief 
metallurgist of the 
Allison Division of 
General Motors Cor- 
poration at Indian- 
apolis, Indiana. 
While there he serv- 
ed on several SAE 
committees dealing 
with aircraft engine 
materials and packaging. 

Heath was also active in the American 
Society for Metals, having been chair- 
man of the Indianapolis chapter, and 
chairman of the constitution and by-laws 
committee in 1940-41. 


Westinghouse appointments 

The appointment of Ernest P. Schroe- 
der as manager of the foreign engineer- 
ing department of the Westinghouse 
Electric and Manufacturing Company 
and the appointment of John T. Mathews 
as assistant manager have been an- 
nounced by John W. White, president 
and general manager of the Westing- 
house Electric International Company, 
and C. A. Powel, manager of headquar- 
ters engineering of Westinghouse. 

Schroeder, who will retain his duties 
as resident representative of the Interna- 
tional company, succeeds D. I. Vino- 
gradoff, who was transferred to the In- 
ternational company on special assign- 
ment. 

Schroeder, who was born in South Af- 
rica, received his schooling there and in 
1906 received an electrical engineering 
degree from the Polytechnikum Mitt- 
weida in Germany. He was affiliated with 
Siemens in Germany and South Africa 





R. L. Heath 





from 1906 to 1915, and was in charge of 
training South African troops at Johan- 
nesburg in 1915. 

He came to the United States in 1916 
and the following year joined Westing- 
house and with the exception of one and 
a half years that he served with the: 
Publie Service Corporation of New Jer- 
sey, and one and a half years with one 
of the Westinghouse associated compa- 
nies in Europe, has been employed by 
Westinghouse since that time. 

Mathews, formerly engineering repre- 
sentative of the International Company 
in Argentina, was born in St. John, New 
Brunswick, Canada, and received his en- 
gineering degree in 1927 from the Uni- 
versity of British Columbia. 


He joined Westinghouse in 1927 and 
was assigned to engineering develop- 
ment work until 1934 when he joined the 
foreign engineering department as liai- 
son engineer in France and Germany. 
Since 1940 he has been in England and 
Argentina for the International com- 
pany. 

New store 

Bethlehem Supply Company has open- 
ed a new store at McAllen, Texas. Per- 
sonnel includes W. H. Abele, store man- 
ager and field representative, and M. R. 
Kennedy, field service representative. 
This store is under the general super- 
vision of J. P. Branch, district manager, 
Corpus Christi, Texas. 








high tensile steel bolts. 


back-lash. 


and lasting. 


FIELD STORES: Kansas, Texas, 
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9s the Transmission, or Reduction Gear 


“UNITED” Pumpers are given the advantage of 50 years successful manufacturing 
experience in the D. O. JAMES Herringbone, Continuous Tooth Gear transmis- 
sion. United’s entire pumping unit is characterized by assured long-lived service 
built into every part, component and assembly of this rugged, economical pumper. 


These features D. O. JAMES products have proved in many fields: 


BEARINGS: Large high grade bronze bearings on crankshaft—all other shafts 
equipped with Hyatt Hy-load bearings. 
MATERIALS: Top quality steels—semi-steel housing; alloy heat-treated shafting; 


GEARS: Continuous tooth Herringbone; heat-treated and lapped for minimum 


PERFORMANCE: No side thrust, avoidable deflection or distortion; uniform load 
across gear faces due to balancing thrust of opposing helices; durability first 


YES, SIR! WE CAN MAKE IMMEDIATE DELIVERIES FROM STOCK! 
COURTESY ... SERVICE . . . DEPENDABILITY 


Oklahoma, New Mexico, Louisiana 











Frank Hadley dies 

Frank Leslie Hadley, vice president 
in charge of operations of Susquehanna 
Pipe Line Company, Philadelphia, Penn- 
sylvania, died Feb- 
ruary 27 from a 
heart attack. He is 
survived by his 
widow, Lillie Limle 
Hadley, and a son, 
Raymond Frank 
Hadley. 

Born near Elli- 
cottsville, New 
York, February 28, 
1880, Hadley enjoy- 
ed a long and pro- 
ductive career in the 
oil industry. He 
served as superintendent of the Peoples 
Natural Gas Company, Pittsburgh, 
Pennsylvania, from 1902-18; was vice 
president of the National Exploration 
Company, New York City, 1920-21; 
president and director of the Common- 
wealth Petroleum Corporation, New 
York City, 1919-21; president of Eddy- 
stone Oil Corporation, New York City; 
president, Western Union Oil Company, 
and Columbia Oil Producing Company, 
Los Angeles, California, 1920-22; vice 
president in charge of operations Union 
Oil Company of Delaware, New York 
City, 1922-1924; president National Pe- 
troleum Corporation, West Virginia, 
1923-24; engineer, Attleboro Gaslight 
Company, Attleboro, Massachusetts, 
1926-28; engineer for the Taunton Gas- 





Frank Hadley 


light Company, Taunton, Massachusetts, 
1924-30; general superintendent, Sun 
Pipe Line Company, Philadelphia, 1930- 
38; vice president and director, since 
1938, Sun Pipe Line Company; vice 
president in charge of operations and 
director of the Susquehanna Pipe Line 
Company, Philadelphia, Middlesex Pipe 
Line Company, Trenton, New Jersey, 
Sun Pipe Line, Inc., Syracuse, New 
York, and The Sun Oil Line Company, 
Ohio, 1938 to the present. 


Proudfit heads Creole 


Arthur T. Proudfit has been elected 
president of the Creole Petroleum Cor- 
poration. He has been a vice president 
and general manager of the company’s 
Venezuelan operations and will continue 
as general manager with his office in 
Caracas. He succeeds C. H. Lieb who 
died on December 30, 1944. 

Horry F. Prioleau was elected execu- 
tive vice president and becomes Creole’s 
chief executive officer in New York. 
Prioleau has been a vice president and 
is a director. 

Creole produces oil from extensive 
concessions in Venezuela and also has 
two refineries there. Formerly a holding 
company, it absorbed the properties of 
Standard Oil Company of Venezuela and 
bought the Venzuelan properties of Lago 
Petroleum Corporation in August, 1943, 
thus becoming a direct operating organ- 
ization. It is an affiliate of Standard Oil 
Company (New Jersey). 

The two new officers have both had 





more than 20 years’ experience in the 
petrolum industry, largly in foreign op- 
erations. Proudfit started in 1919 as a 
drilling tool dresser for Huasteca Petro. 
leum Company in its Tampico, Mexico 
fields. Prioleau started work as a lab. 
oratory assistant in the Charleston, South 
Carolina, refinery of the Standard Oil 
Company of New Jersey in 1921. 





Awarded white star 

The Moorlane Company of Tulsa has 
been awarded a white star for its Army. 
Navy “E” flag for continuous meritor. 
ious production of war equipment, ac. 
cording to W. D. Moorer, president, who 
received word from Robert P. Patterson, 
under secretary of war. 

Moorlane received its “E” flag on Sep. 
tember 8, 1944, primarily for the produc. 
tion of equipment.used in connection 


with portable pipe line pumping stations. 





Elected a director 

John Howard Collier. president of the 
Crane Co., Chicago, Illinois, was elected 
a director of the Allis-Chalmers Manu- 
facturing Company, it has been an- 
nounced by Walter Geist, Allis-Chalmers 
president, following a meeting of the 
board of directors. 





Bethlehem acquires firms 
Bethlehem Steel Company, New York 
City, has acquired the stock of the Pe. 
troleum Equipment Company and Pe. 
troleum Equipment International, ac- 
cording to an announcement by E, G. 
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the scope of our service to oil men everywhere. 





MARCHES ON... 


In the forefront of the war's dramatization of industry 


stands Oil... making an essential contribution to a global war. 


It has been the privilege of this bank, through peace as 


well as war, to serve the oil industry. 


We look forward to broadening, more than ever before, 











IN DALLAS 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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Grace, president of Bethlehem. Both are 
California concerns and will continue in 
business with general offices at 2800 
South Alameda Street, Vernon, Cali- 
fornia, with the following executive or- 
ganization: H. H. Fuller, vice president; 
G. W. Schweinhard, vice president and 
general manager, and R. Somers, assist- 
ant treasurer and assistant secretary. 
Petroleum Equipment Internationa] 
will continue to maintain its San Fran- 
cisco office in the Crocker First National 
Bank Building. 


To petroleum committee 


David Proctor. secretary and assistant 
general counsel for the Gulf Oil Corpo- 
ration. Pittsburgh. has been appointed 
a member of the American Petroleum 
Industries Committee, it is announced by 
President W. R. Boyd, Jr.. of the Ameri- 
can Petroleum Institute. 

Proctor was born in Cuero, Texas. 
After being graduated by the Tome Pre- 
paratory School. Port Deposit, Mary- 
land, he entered the University of Texas. 
and was graduated with an LL.B degree 
in 1915. With his brother. Venable Bland 
Proctor, Jr.. he practiced law in Vic- 
toria, Texas, until the entry of the United 
States into World War IL. Rejected for 
active service because of underweight, 
he was offered. and accepted, the posi- 
tion of special agent for the Bureau of 
Investigation, Department of Justice, 
and acted a year in that capacity. Later 
he was accepted in the Intelligence De- 
partment of the U. S. Army, serving un- 
til the end of the war. 

In 1919 Proctor resumed his law prac- 
tice in Victoria. but in a few months 
joined the legal staff of the Gulf in Fort 
Worth. In 1937 he was transferred to 
Pittsburgh, and was elected secretary of 
the Gulf Oil Corporation and its domes- 
tic subsidiary companies. He still serves 
in that capacity. On January 1, 1943, he 
was appointed assistant general counsel 
of the corporation. 


Re-equip department 


Young Radiator Company, Racine, 
Wisconsin, designers and manufacturers 
of heat transfer products for heating, 
cooling and air conditioning, announces 
the re-equipping of their engineering de- 
partment. 

D. W. Christensen, chief draftsman, 
explained the new equipment. 

“We have recently installed in our 
engineering department a new white 
print machine, which is Ozalid dry proc: 
ess. This is an Ozalid Type “B,” the larg- 
est machine made for the manufacture 
and development of white prints. We 
have a printing speed on this machine 
up to 21 ft. per min. It is equipped with 
4 powerful quartz light that makes this 
printing and developing speed possible. 
The average size drawing can be turned 
out ready for delivery in 30 seconds when 
the machine is in operation. 

“We have also installed a new dark 
room with a photocopy machine, com- 
plete with a continuous rotor drum drier 
and special acid resistant washing tanks, 
and with this machine we are able to 





make photostatic copies of letters, draw- 
ings, etc. On this machine, we are also 
able to reproduce our original tracings 
on to a piece of vellum, giving us more 
than one tracing, if so desired. 

“We have also installed in the en- 
gineering department new Hamilton 
Auto-Shift tables. This table, by pressing 
a lever at the base of the table, can be 
lowered to any desired height from a 
standing position to a very low sitting 
position of the draftsman. These tables 
also can be tilted with the top perfectly 
vertical and also perfectly horizontal. 
Any degree of tilting can be accomplish- 
ed by a mere turning of a lever. 

“Our new drawing boards are also 
equipped with parallel straight edges 
and are counterweighted so they will be 








DEPENDABLE 


held in any position, regardless of the 
angle of the board. 

Also installed is a Vari-Typer ma- 
chine, which is a large-type typewriter, 
capable of typewriting on the largest 
drawings, saving space on the drawing 
and eliminating the drafting time for 
printing. This machine is also used on 
bill of materials, which are written 
out in long hand and turned over to the 
stenographer who operates the machine. 
Being typewritten, more legible copy 
and better prints result and considerable 
drafting time is saved.” 

The addition of this new equipment 
will permit Young engineers to give 
more efficient service in the solving of 
their customer’s heat transfer problems, 


company officials state. 


AS THE NAME THEY BEAR 





AMERICAN 


RADIAL 


ROLLER BEARINGS 


































Engineered specifically for extra 
heavy duty applications where the 
load is radial, AMERICAN RADIAL 
ROLLER BEARINGS function smoothly 
and dependably under the most 
exacting service conditions. Special- 
ized construction, flawless materials 
and precision manufacturing, set 
them apart as the most dependable 
bearings yet designed for radial 
loads where strains are greater... 
where toughness, super-strength and 
smooth, continuous, trouble-free per- 
formance are absolute requisites. 
AMERICAN RADIAL ROLLER BEAR- 
INGS are made in 5 styles, 4 S.A.E. 
series and 85 sizes. Special designs 
to order are also available. Write 
for complete data or send us your 
requirements for analysis and rec- 
ommendations. 


AMERICAN ROLLER BEARING CO. 
PITTSBURGH, PA. 


Pacific Coast Office: 


AMERICAN 
1718 S. Flower Street ER BEABIN 


Los Angeles, Calif. 


Heavy-Duty ROLLER BEARINGS 
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Ear OUIGK. WeURAIE TESTS 


Use CURTIN CENTRIFUGES | 
| 


able with 
100 c.c. ma- 
chines. 





Simple in design ... Ruggedly 
built... Require no special care 
. . - Great Ratio and throw of 
crank produce required speed 
with no strain. Curtin Centri- 
fuges meet all A.S.T.M. Standard 
Method D-96-40 and A.P.I. Code 
No. 25 requirements. Fully de- 
scriptive literature upon request. 



















Now Ready— 
AUDELS PUMPS 
HYDRAULICS 


PUMPS AIR COMPRESSORS 
| A New Modern.Com- 


HYDRAULICS : : 
rad prehensive Guide for 
AIR Engineers, Pump Oper- 
ators and Mechanics. 


1650 Pgs., 1654 Illustrations 


Size 5 x 6%{ x 174—Fully Indexed 
For Ready Reference including 


4 
SS 










QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need fur Oue Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 
Compressors and the many lHnes 


4 


b ie-j Sus) 
COMPLETE that tie in. Eusy to understand, 


To get this assistance for yourself, 
simply fill in and mail FREE 
COU PON today. 


PAY SBA 
ONLY MO. 


eesese 


aoe —, 49 W. 23 St., New York 10 
MPS, HYDRAULICS 

SORS (Price $4) on 7days free teialclt Ok iL wil ern $i 

e I will 


in 7 davs and $1 monthly until the $4 
in 7 davs and $ y until the $4 is paid, Otherwis 





Name 





Address 





Occupation 
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New firm 


Announcement has been made of the 
formation of The Hayes-Condit Com- 
pany, 624 South Cheyenne, Tulsa, Okla- 
homa, headed by M. A. Hayes and 
D. J. Condit. The firm will serve as man- 
ufacturer’s representatives in the Mid- 
Continent area and will provide en- 
gineering recommendations, sales, and 
servicing for a number of well known 
equipment lines in the production, refin- 
ing, and process branches of the petro- 
leum industry. 

M. A. Hayes has been identified in the 
southwest territory for more than 20 
years in construction and engineering 
work for refinery installations. D. J. 
Condit, a chemical engineer from the 
University of Missouri, has had wide ex- 
perience in the Mid-Continent in instru- 
mentation, control, and processing work. 





G. H. Mettam dies 


George H. Mettam, director and assist: 
ant general manager of manufacturing 
operations of Standard Oil Company of 
New Jersey, died recently of a heart ail- 
ment. He was 55. He had been asso- 
ciated with the company’s refinery opera- 
tions in New Jersey for 36 years. 

In May, 1943, Mettam was granted 
leave of absence by Standard to serve 9 
months with the Petroleum Administra- 
tion for War in charge of refining for 
District 1 (East Coast). He resumed his 
position with the company in January, 
1944. 

A native of Bayonne, New Jersey, he 
attended schools there and later attended 
New York University. He was first em- 
ployed by the company in the construc- 
tion of its Bayway refinery in 1907. 

In 1926, he was appointed mechanical 
superintendent of the Bayonne refinery, 
and the following year became superin- 
tendent of the mechanical department. 
He became assistant general manager of 
manufacturing operations in June, 1940, 
and was elected a director of the com- 
pany in March, 1941. 


Secondary recovery 


A graduate-rank course in petroleum 
engineering on the subject of secondary 
recovery of petroleum is being offered, 
in Dallas, Texas, by the extension divi- 
sion of the University of Texas. It began 
on February 20. Dr. George H. Fancher, 
professor of petroleum engineering, held 
the first meeting at the Lone Star Gas 
Company building at 6 p.m. 

Classes-meet 3 hours a week for ap- 
proximately 14 weeks. The course may 
be audited with approval of the instruc- 


tor or may be taken for 3 hours of grad- - 


uate credit by those having the prere- 
quisites. 

The same course was taught by Dr. 
Fancher in Houston last year. It covers 
the fundamentals of gas injection, water 
flooding, mining, and other means of re- 
covering much of the petroleum that re- 
mains in the oil field reservoirs when 
customary methods of production have 
reached the economic limit. 











POWERFUL 
BEAM.. 


or Bright 
FLOODLIGHT 


eee WHEN YOU CARRY —__) 


ECOLITE 
72 


This is a safe, efficient 
economical lantern that 
gives you a strong 1500 ft. 
beam or a bright flood. 
light. It is easy to carry, 
tilts and pivots, gives 
you lots of light where 
needed. Carries Under- 
writers’ Laboratories 
recommendation for 
use in Class 1 Group 
D Hazards. Low price. 
See it at once. At Oil 
Well Supply Stores. 


ECONOMY ELECTRIC LANTERN CO. 
3100 W. CHERRY ST. MILWAUKEE 8, WIS. 

















These oil-proof, wear-resistant, plastic tub- 
ing protectors are an integral part of the 
tubing collar. Made in all sizes, they pre- 
vent the metal-to-metal contact that has 
caused many expensive “wet” jobs in 
pumping wells in the past. 


PATTERSON-BALLAGH 


TUBING PROTECTORS 


LOS ANGELES 1 * HOUSTON 10 e NEW YORK 6 
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‘LINE SCALES 






MODEL 
to choose from 


(Above) Super 500,000# capacity, 14” dial. 

(Below) Packer Special, Capacity 40,000#, 6” 

dial. 18 other models for every drilling, well 
servicing, or work-over need. 


With a Line Scale you know the pull on 
the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged, dur- 
able and economical. 


Although we are working at top capacity 
to supply ship yards and the U. S. Navy 
—we are still able to furnish Line Scales 
to the oil industry. Write for folder and 
prices. 


LINE SCALE CO.., Inc. 


Phone 2-1765, 907-11 SE 29th St., Box 4245 
Oklahoma City, Okiahoma 
























Look for the irm-and-Hammer 


ARMSTRUNG BROS 


All ARMSTRONG BROS. Pipe Cutters are made 
in all standard types. Each is a quality tool with 
hardened steel pins and rollers. “Saunder Type’’ 
—hardened end of thrust rod bears on inserted 
hard steel block (double life). In ‘Drop Forged”’ 
and ‘‘Combination’’ types, which take either 1 or 
3 wheels, a replaceable hardened steel nut takes u 
thrust. In the ‘‘Barnes’’ type thrust rod threa 
through drop forged steel section. 
ARMSTRONG BROS. Knife Blade Cutter 
Wheels (smooth or knurled) have thin penetrating 
edges that hold their keenness because they are 
machined from special vanadium tool steel, hard- 
ened and oil tempered. Fit all standard-make pipe 
Cutters... . Write for Catalog. 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People”’ 


331 N. FRANCISCO AVE. « CHICAGO, WU S.A. 


Eastern Warehouse &Sales: 199 Lafayette St _NowYork, N.Y 





| General manager sales 
Alton Parker Hall has been appointed 
| general manager of sales of American 
Chain and Cable Company, Inc., with 
headquarters at 230 Park Avenue, New 
York, New York. Hall joined the com- 
pany about a year ago as assistant gen- 
eral manager of sales after having been 
with Bethlehem Steel Company for 22 
years. 

Born in Kingston, New York, he was 
graduated from the Kent School in 1918, 
and from Princeton University in 1922. 
During World War I, he served in the 
army and became an officer in the Field 
Artillery Reserve Corps. He is well 
known in the metal and allied industries. 


Changes address 

Hill and Knowlton, public relations 
counsel, New York and Cleveland, has 
moved its Cleveland office from 1454 
Guildhall Building to 323 Republic 
Building. 

Both the Republic Building and the 
Guildhall Building are in the Cleveland 
Terminal Group and are, in fact, under 
the same roof. The zone number, there- 
fore, remains the same—Cleveland 15. 

The move was necessary to provide 
more adequate working quarters for the 
firm’s enlarged Cleveland staff. 


Buys Southern Lead 


Announcement of Eagle-Picher’s ac- 
quisition of the production and distribu- 
tion facilities of Southern Lead Com- 
pany of Dallas, Texas, effective March 
1, was made in Cincinnati by J. M. Bowl- 
by, president of The Eagle-Picher Lead 
Company, and W. F. Murdock, general 
manager of Eagle-Picher’s Metallic 
Products Division. 

Products of the newly acquired Dallas 
plant will be sold under the Eagle-Picher 
name, but the personnel of Southern 
Lead Company will be retained under 
terms of the agreement. J. V. Murph will 
serve as general manager of the Dallas 
plant, D. Bentley Murph will be in 
charge of production at that plant, and 
D. H. Murph, founder, will remain in a 
consulting capacity. Operations will be 
conducted under the newly created firm 
name, Eagle-Picher Company of Texas, 
with the three Messrs. Murph serving 
as vice presidents. 


Junior AIME meeting 


“Range of Application of Artificial 
Lifting Methods” was the subject of the 


PROJECT ENGINEER 


Engineering and contracting firm catering 
to petroleum, gas, chemical and power in- 
dustries needs chemical or mechanical en- 
gineers to be responsible for complete 
projects from flow sheet$ to termination of 
construction. Must cooperate with process 
engineers, drafting room, purchasing de- 
partment and construction division and 
aggressively coordinate work through those 
departments. Must be proficient in thermo- 
dynamics, instrumentation and know me- 
chanical equipment. Salary commensurate 
with ability. Location, Kansas City, Mis- 
souri. Applicants must have U.S.E.S. clear- 
ance. Address Box 25, c/o The Petroleum 
Engineer, P. O. Box 1589, Dallas, Texas. 
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February meeting of the Junior Division 
of the Southern California Section of 
AIME. The speaker was E. C. Babson, 
production foreman at Dominguez for 
the Union Oil Company. 

Babson described 6 years of gas lift. 
Optimum well or reservoir properties 
for each type were pointed out. Several 
slides were shown that illustrated the 
operating characteristics of the gas lift. 
In his talk Babson compared the relative 
merits of hydraulic and rod pumps. 











Coll 
JOHN FIELD-MAN 


ON YOUR NEXT 
WATER CONDITIONING 


LELAND HAMNER CO. 


P.O. Box 1065 - Capito! 9758 - Long Distance LD 2175 
2211 PRESTON AVE. HOUSTON, TEXAS 














STOP PAYING 
TRIBUTE TO LEAKS 


leaks exact a heavy toll. They are not 
only wasteful, but may cause serious 
damage to equipment if allowed to 
persist. 

Stop them with RECTORSEAL. This out- 
standing leak preventer positively seals 
all connections. It's easy to apply. Just 
brush or swob it on the threads when 
moking up connections. 

Use RECTORSEAL on casing and tub- 
ing collar threads; drilling rig connec- 
tions (mud, water and steam lines); 
separator and flow line connections; 
setting bolted steel tanks; Natural Gas- 
oline Plants and Refineries (gasoline, 
steam and acid lines); engine and com- 
pressor gaskets; Gos ond Water Dis- 
tribution Systems. 

Order RECTORSEAL from your supply 
store. Available in Gallons, Half-gal- 
lons, Quarts, Pints and Half-pints. 


RECTOR WELL EQUIPMENT 
FORT WORTH, TEXAS 


Export: Lucey Export Corp., 
Woolworth Bidg., N. Y. C. 


RECTORSEALS 


THE POSITIVE LEAK PREVENTER 
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Cutting extra-heavy tubing 


When extra-heavy-walled tubing requires cutting, and regu- 
lar hand-operated machines are unavailable or over-burdened 
with work, an effective recourse may be had to an ingenious 
oxyacetylene flame cutting method conceived by a Brooklyn 
manufacturer who devised a shop-built emergency set-up to be 
used on 6-in. I.D. seamless tubing weighing 150 Ib. per ft. 

Under the pressure of a navy order, and lacking machine 





—Courtesy Air Reduction Sales Co. 


Tubing revolves beneath a stationary torch as the drill 
press reels in wire wrapped around the tube. 


equipment capable of the work, the manufacture, F. J. Valen- 
tine, Inc., was compelled to make use of a collection of odd 
parts, in addition to an old drill press, in piecing together an 
animposing but very practicable contrivance for cutting the 
tubing. 

As shown by the illustration, the device serves to support and 
revolve the tubing beneath a stationary cutting torch mounted 
on a radiograph. Rotation is provided by the drill press set-up. 
which, by means of a worm gear reduction, slowly reels in a 
wire wrapped around the tubing. The circumferential speed 
of the tube is regulated to conform to the torch cutting speed, 
and remains constant at one revolution in three minutes as the 
wire is drawn in and coiled around a 1-in. shaft. 

End play movement of the tube during cutting is eliminated 
by pitching it downward toward the “drive” end by elevating 
one of the dollies a few inches. A roller welded to a vertical 
support at the drive end maintains the tube in this position by 
butting against the end surface. Cutting is done at the oppo- 
site end, using 3/16-in. drilled holes for starting each cut 
through the 134-in. walls of the tube. : 





Dr. Emmett joins Mellon Institute 


Dr. Paul Hugh Emmett, a chemist who has distinguished 
himself by his researches on catalysis, has been added to the 
investigational staff of Mellon Institute. 

Dr. Emmett, born in Portland, Oregon, in 1900, received his 
B.S. in chemical engineering at Oregon State College in 1922. 
His graduate work was pursued at California Institute of Tech- 
nology, where he was awarded the degree of Ph.D. in 1925. In 
1939 Oregon State College conferred on him an honorary Sc.D. 
He was engaged in studies on catalysis at the Fixed Nitrogen 
Laboratory of the U. S. Department of Agriculture, Washing- 
ton, D. C., from 1926 to 1937, with the final rank of senior chem- 
ist, and during that period served as lecturer on catalysis at 
George Washington University. From 1937 until his appoint- 
ment at Mellon Institute he was professor of chemical and gas 
engineering at Johns Hopkins University and also consultant 
of the U. S. Department of Agriculture. Recently he has been 
productively active in wartime essential research for the U. S. 
government, on leave of absence from Johns Hopkins. 

Dr. Emmett has made many notable contributions to the lit- 
erature of adsorption and nitrogen fixation as well as catalysis. 
He is also an associate editor of the Journal of the American 
Chemical Society. At Mellon Institute he will plan and super- 
vise long-range investigational projects on catalysis. 
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Export representative 


Elmer R. Smith, formerly in charge of foreign activities {oy 
Lane-Wells Company, is now specializing in export representa. 
tion for a group of oil equipment manufacturers. With offices 
in the Oviatt Building, Los Angeles, he is now representing in 
foreign fields the following companies: H. C. Smith Oil Tools 
Company, MacClatchie Manufacturing Company, and Plastik 
Company of America. Smith was with Lane-Wells Company 
for 11 years, the last 6 in export work. Before that he was with 
Martin-Decker Corporation for 3 years and with Shell and 
Richfield for 3 years. He is planning a trip to South American 
countries in the very near future. 


Elk Hills reserve inspected 


With development work about 3 months ahead of schedule. 
the House Naval Affairs Sub-Committee found on an inspection 
trip to Naval Petroleum Reserve No. 1 at Elk Hills, California, 
early in February, that production had already passed 53,000 
bbl. per day. The total production of 65,000 bbl. per day set 
by Congress for the duration of the war will be reached in 
April. Under the Unit Plan Contract between the Navy Depart- 
ment and Standard Oil Company of California, 145 producing 
wells had been completed in the shallow zones by the end of 
January. Nineteen rigs are doing the drilling. Although a few 
wells were previously completed in the deep zones, these zones 
will not be developed by the present project.’ 

The present program necessitates only the drilling of shallow 
zone wells in the easterly part of the 43,000 acres comprising 
the reserve. Plans will be formulated for drilling exploratory 
wells to determine the reserves in both the upper and lower zones 
of the western portion and the deep zones in the eastern portion. 
These plans will then be submitted to the Congress for approval 
and for appropriation of funds necessary to carry on the work. 

The congressmen present on the trip were: Edouard V. Izac; 
chairman, California; Lansdale G. Sasscer, Maryland; L. Men- 
del Rivers, South Carolina; F. Edward Hebert, Louisiana; Ray 
J. Madden, Indiana; Franck R. Havenner, California; Hugh 
DeLacy, Washington; Andrew J. Biemiller, Wisconsin; James 
W. Mott, Oregon; W. Sterling Cole, New York; George J. Bates, 
Massachusetts; William E. Hess, Ohio; John Z. Anderson, 
California; Robert A. Grant, Indiana, and Harry L. Towe, New 
Jersey. Jesus T. Pinero, resident commissioner of Puerto Rico 
was also present. : 

Capt. W. G. Greenman, USN, Director of Naval Petroleum 
Reserves, and Capt. Donald J. Ramsey USN, legislative counsel. 
accompanied the congressional party from Washington. At a 
meeting held before the inspection trip addresses were made 
by Capt. H. P. Stolz USNR and V. O. Wankowski, Standard 
Oil Company of California, members of the operating commit- 
tee for the Navy and Standard, respectively. A reserve estimate 
of Elk Hills was presented by Capt. V. H. Wilhelm USNR. 
Details of operation were then presented by Fred Tratt, super- 
intendent of the Unit Operation and by several other of the Navy 
and Standard Oil Company personnel. 





10perating procedure and surface data were given in “Efficient Develop- 
—— of Elk Hills Now Under Way,” The Petroleum Engineer, September 





LEADMETAL 


THREAD and GASKET COMPOUND 


For: Pipe Threads, Wire Rope, Drill Collars, Studs Engine Splines 
Packing, Thread Cutting and Tapping 


Withstands Vibration, Corrosion and Galling 
For Extreme Pressures and Temperatures 
. 
Mfg. by SPECIALTY SALES COMPANY 


2344 Orange Avenue, Long Beach 6, California 
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Made sales manager 


W. E. (Eddie) Graves has been appointed sales manager of 
The Steel Improvement and Forge Company, manufacturers of 
drop, upset, and press forgings and forged boiler and tank 
accessories. He has been with the company for 5 years and has 
recently been in charge of priority and traffic matters. 


New contracting firm 


General Contractors of Texas is the firm name of a new con- 
cern that has been established in Wichita Falls, to engage in 
building sewer and water systems, and in general contracting 
work. General is now working on the clearing of 5000 acres of 
land in Archer County, Texas, the site of the new water supply 
lake for Wichita Falls, and will fence the lake area. They are 
bidding on water supply systems for townships of the surround- 
ing area. 

The partnership is made up of D. D. Vaughn, F. S. Cochran, 
and M. E. Conkling, and personnel consists of experienced oil 
and gas pipe*line men, dirt moving operators, and specialized 
transit water pipe men. Their equipment includes trucks, bull- 
dozers, ditching machines, power hole diggers, power saws, and 
all accessory equipment. 





Buy Youngstown Miller 


Walter Kidde and Company, Inc., of Belleville, New Jersey, 
announces that as of January 10, 1945, they have purchased the 
capital stock of the Youngstown Miller Company, Inc., formerly 
of Sandusky, Ohio, manufacturers of plastic coaters and oil 
reclaimers. Orders on hand will continue to be filled under the 
direction of F. L. Gerin, who becomes vice president and gen- 
eral manager. Other officers of the new subsidiary of Walter 
Kidde and Company, Inc., will be John F. Kidde, president; 


Harold A. Cartier, vice president; G. Crosby Hiss, secretary,: 


and William Deyersberg, treasurer and comptroller. R. E. 
Strobel will continue as sales manager for the Youngstown 
Miller products. 

The Youngstown Miller Company for the last 10 years has 
been recognized as manufacturers of an outstanding line of 
batch reclaimers for all types of lubricating, hydraulic, and 
cutting oils. They recently developed the robot refiner for con- 
tinuous cleansing operations of large quantities of oil in con- 
stant process use. Other products that this company will con- 
tinue to manufacture and sell include a complete line of plastic 
coaters for melting ethylcellulose and other plastics used in 
coating parts with a waterproof, corrosion-resistant protection 
for overseas shipment or storage. These machines are suitable 
for continuous hand-dipping operation and may be adapted to 
conveyor application. They meet all existing requirements set 
up by military agencies and compounders of material for han- 
dling this type of plastic coating, and are extensively used by 
the army and navy for coating parts. YM plastic coaters em- 
brace many important features not found in similar equipment, 
including extremely close control of temperatures over both the 
heat exchange medium and the plastic, removal of film and 
bubbles formed by dipping, constant level of dipping surface, 
and controlled agitation. 

Sale of these products will continue through selected distrib- 
utors and representatives of the parent company. The main 
office of The Youngstown Miller Company will be at 675 Main 
Street, Belleville, New Jersey. 


Powers award to W. E. Pratt 


Wallace Everette Pratt of New York City, internationally 
known petroleum geologist and director of Standard Oil Com- 
pany of New Jersey, has been chosen as the first recipient of the 

idney Powers Memorial Award of the American Association 
of Petroleum Geologists. The announcement of the selection was 
made by Ira H. Cram of The Pure Oil Company, association 
president. 

_ This new award, established in 1943, is “in recognition of dis- 
tinguished and outstanding contributions to and achievements 
im petroleum geology.” The selection committee, made up of 
10 association members and 2 ex-officio members, is headed by 
A. Rodger Denison, of the Amerada Petroleum Corporation, 
ulsa, The award is in memory of the late Sidney Powers, one 
of America’s best known petroleum geologists and known 
throughout the profession as a “geeologist’s geologist.” 
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Officers for New York Nomads 





Wate 


Pictured are the newly elected officers of the New York chapter of Ne of o 
mads. Standing, left to right: C. R. Tunnell, International General 

Electric Company, treasurer; E. L. Carter, export representative, assist- Bear 
ant treasurer; W. H. Siems, Hughes Tool Company, regent; H. J. Me- j 
Adams, Jones and Laughlin Steel Company, sergeant-at-arms, G. V. impé 
Leece, Gardner-Denver Company, assistant sergeant-at-arms; J. W. Reed, 
Cooper-Bessemer Corporation, assistant secretary. Sitting, left to right: 
R. M. Dinges, secretary; E. H. Trammell, Mission Manufacturing Com- 
pany, president; W. G. Foster, Anglo-American Purchasing Company, 
vice president. W. J. Campbell, retiring president, was elected to the 
board of regents, but was not present when the picture was taken. 


Sell plants 


Sale of the five oil field repair plants, which have been op- 
erated by the American Iron and Machine Works Company, is 
announced by Earl H. Miller, vice president and general man- 
ager of the company. 


The Great Bend, Kansas, shop has been sold to C & W Ma- 
chine Works; the Monahans, Texas, shop to the Miller-Nelson 
Machine Works; the Houston, Texas, shop to L & H Machine 
Works; the New Iberia, Louisiana, shop to The Red Fox Ma- 
chine and Supply Company, and the Harvey, Louisiana, shop 
to Young-Elkins Machine and Supply Company. 

American Iron and Machine Works Company will, in the 
is made entirely of future, concentrate on expanion of its manufacturing facilities 
at the Oklahoma City plant. The company will continue, how- 
tough, wrought steel ever, to maintain its offices and warehouse at 2205 Quitman 
--.No cast parts what- — in oe Texas, for servicing the Texas Gulf Coast, 

ouisiana, and Mississippi. 
; ever. The dropforged Joe T. Castles has been transferred from New Orleans to 
jaws are of saw-tempered steel for file sharpen- Shreveport to service the Shreveport area and ae 
—_ — . . Austin Brashears will service South Louisiana from New Iberia. 
wy + ++ a ie ——, high quality as Fern E. Wagner has been transferred from Kansas to Midland, 
Williams’ “Vulean” Tongs. Fully guaranteed, Texas. Tom L. Turner has been employed as service representa- 


and sold by Industrial, Plumbing and Oil Field ee Soe eomaten. 
Distributors everywhere. 






ee 99 ee 
Above: “VULCAN”. Vulcan”, the origi- 
4 sizes for pipe 1/8 


to 8 inches. 


At right: “VULCAN 
SUPERIOR”, with 
reversible jaws and 
adjusting handle on 
top. 2 sizes for pipe 
1/8 to 4-1/2 inches. 


nal chain pipe vise, 





Assistant sales manager 
J. H. WILLIAMS & CO., BUFFALO 7, N.Y. The appointment of W. R. Persons as 


assistant sales manager has been announced 
by J. F. Lincoln, president of The Lincoln 
Electric Company, Cleveland, Ohio. Per- 


sons will act as assistant to C. M. Taylor, 
f hd vice president and general sales manager. 





Among his activities concerned with the 
advancement and supervision of the entire 
Lincoln sales program, Persons will assume 
the responsibility of developing certain spe- 
cific fields for Lincoln products. In this con- 














nection he has been working on special as- | 

signments since his transfer to the Lincoln 

W. R. Persons home office at Cleveland several months 
ago. He is also chairman of the firm’s junior board of directors. a 
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> Screens 
Unfailing Water Supply 
From Deep Wells. . .~- 













< 


for producing any capacity of water 


FEATURES—{Turbine Type) 
Water-cooled head bearings * Choice 
of oil or water lubrication * Double 
Bearings in each bowl ® Fully-enclosed 
impellers * Double Seal impellers. 


‘ 
~—~ he 








at e, “ : y Rests y : 
“peeatass pump ( IRTINE .) 
DIVISION. : 
ineryCorporation \ HYDRO-FOIL 
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UP-WAY UP-Go the rentals of 
SPERRY-SUN’S 
E-C Inclinometer 


The realization of the ease of operation, fact-find- 
ing rapidity, accuracy and low rental cost of the 
E-C Inclinometer has increased its use to an amaz- 
ing extent. Today it stands the leading instrument 
for determining the course of a bore eg 


This popularity is justified. The E-C gives the 
Operator a permanent record, in less time, at less 
trouble, at less expense than any other Inclinom- 
eter we know of. 


SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Marshall, Odessa, Texas; Lafayette, La.; Long Beach, 
Bakersfield, Calif.; Oklahoma City, Okla.; Casper,Wyo. 
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‘ Extra Long Taper 
of the new 


LonGriP 
Pipe Reamer 










safe, easy 
reaming of 
burr only 





@ It cuts the burr out clean as a whistle— but it 
doesn’t gouge, thin or split the pipe. Quick 
easy feather-light strokes, no effort at all. 
The trick is in the extra long taper — it saves 
you work and pipe. Complete with ratchet 
handle—or you may buy reamer unit alone 
for use in your RI@eaiD No.00R threader han- 
dle. War demand exceeds our vastly increased 
output — we're doing our best to make deliv- 
eries to your Supply House. Keep asking. 









Reamer unit fits No. 
OOR ratchet threader 
handle. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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THE ADVANCED ENGINEERING AND 


DESIGN of Honan-Crane ‘‘Continuous” Oil 
Purifiers will give maximum protection for any 
Diesel engines or compressors under any kind of 
operating conditions. Honan-Crane‘“‘Continuous”’ 
Oil Purifiers accomplish thorough purification 
by removing all types of contamination as fast 
as they are liberated in the oil. Your engine is 
lubricated by a constant supply of clean oil. 


Write for engineering bulletins and complete 
. gnformation on your specific problems. 


HONAN-CRANE CORP. 


202 WABASH AVENUE 


LEBANON, INDIANA 


Subsidiary of Houdaille-Hershey Corporation 














fer the PETROLEUM INDUSTRY 
STUDS AND BOLTS 

Heat and corrosion resisting metals and high 

strength alloy steels. 

Alloy steel studs and bolts for high pres- 

sure piping stocked for immediate ship- 


ment. 


Let as quote on your requirements. 


meek PRODUCTS CORP. 
2643 Belmont Ave, Chicago 18, Ill. 






















"“GUNITE” CONCRETE 


For ...STEEL PLATE LINING @ STEEL ENCASEMENT @ BUILD- 
ING WALLS, ROOFS, FACINGS @® TUNNEL LINING @ WATER 
RESERVOIR LINING @ POWER PLANTS—BUNKER LINING @ SEWER 
REPAIRS @ TANK LINING @ CANAL AND DITCH LINING 
REPAIR OF DISINTEGRATED CONCRETE, BRICK, TILE, MASONRY. 


WRITE ... PHONE... WIRE 


GUNITE CONCRETE and CONSTRUCTION CO. 


ENGINEERS CEMENT GUN SPECIALISTS CONTRACTORS 
1301 Woodswether Road Kansas City 6, Missouri 


District Branch Office: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 
Bronch Offices: ST. LOUIS... DENVER... NEW ORLEANS. . . HOUSTON 





Old Glory flies at Paulsboro 


Old Glory now flies over the new bead catalyst plant in Pauls. 
boro (New Jersey) Refinery of Socony-Vacuum Oil Company, 
Inc, Albert Hoffman, operator in the plant, collected the amount 
needed for the purchase of the flag from employes of the plant, 





Major “Jimmy” Happel presents the flag to Raymond Smith, member of 
the Plant Protection Force’s color guard. On the platform are A. L. 
Grimme, H. W. Sheldon, Albert Hoffman, D. L. Hooker and Paul D. Valas. 


At brief and impressive noon-hour ceremonies, Hoffman pre- 
sented the flag to Paul D. Valas, foreman of the plant. He in 
turn presented it to Major James Happel, formerly third op- 
erator at the Houdry unit who was home on furlough after dis- 
tinguished service in the European war theater—he has 158 
missions over German-held territory to his credit. The flag, on 
being presented to the Plant Protection Force’s color guard by 
Major Happel, was raised to the strains of the National Anthem. 
A. L. Grimme, industrial relations manager of the refinery, act- 
ing as master of ceremonies, then introduced H. W. Sheldon, 
manager of the refinery, and D. L. Hooker, member of the man- 
ufacturing committee. The names of the men who are repre- 
sented on the refinery’s service flag by gold stars were read by 
Hooker, as Old Glory was dipped in their memory and a prayer 
was said by the Rev. Elmer Stewart—pastor of Paulsboro Bap- 
tist Church who is active in the plant’s credit union. 





Officers Fort Worth engineers 





Pictured from left to right are the new officers of the Petroleum En- 
gineers’ Club of Fort Worth, Texas, as elected recently for the year 1945: 
A. F. Nixon, second vice president; Peter P. Gregory, secretary-treasurer;: 
Rex E. Rader (seated), president; Don L. Harlan, first vice president, and 
Charles H. Pishny, exccutive vice president. 





To new offices 


The Permutit Company, water conditioning specialists, an- 
nounces the removal of its Los Angeles office to new and larger 
quarters at 405 South Hill Street, Los Angeles 13, California. 
The new telephone number is Madison 7755. U. A. Hammett 
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will continue as district manager of this office, which covers the 
| company’s activities in the Southwest. 
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We Build CLUTCHES 
| To Fit Your Designs 


You put all the know-how you can 
command into your product designs, 
to make them meet functional re- 
quirements. Let us assist — with 
precision-built clutches that will fit 













In Tulsa, it's The MAYO. Particular 
attention is devoted to oil men... 
whether your needs are for an indi- 
vidual room, a suite, or complete ac- 
commodations for a business meeting. 
Tasty, delicious food, 24-hour laundry 
service, and all the modern comforts. your designs. Because our engineers 


Rates from $2.75. have been developing clutches of 


Reservations suggested. ‘s ‘ nel yee pone a quarter 
— TULSA ® | you transmissioneer 
THe MAYO OKLAHOMA fae | your product most effi- 
ciently. By getting our 
recommendations TO- 
DAY, you can give 
your product a quicker 
get-away Tomorrow. 





















| SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 
| Contains di of uniq pplicati Furnishes capacitity tables, dimensions and 
complete specifications. Every production engineer will find 


help in this handy bulletin, when planning postwar products. samt 





s 


on 


ROCKFORD CLUTCH [:ewew."=227.4:] DIVISION cessor as 


1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. 

























POOR ry % 
NATIONAL HOTELS 


ALABAMA 
HOTEL ADMIRAL SEMMES . 
HOTEL THOMAS JEFFERSON. 


ipmingham 


New Low 
PUMPING 
COSTS 


.. Mobile 


DISTRICT OF COLUMBIA 
HOTEL WASHINGTON Washington 


ILLINOIS 


HOTEL FAUST --» Rockford 





INDIANA 
HOTEL CLAYPOOL 



























Indianapolis 


LOUISIANA ... have been ; 
MOTEL DEsTO 202 INew Orleans : 
HOTEL wee Meridian v/ established all ‘ 
HOTEL ean... tmie 7 | over the Un ited se tenes 7 
HOTEL cudvie” ee aneead Clovis S ta te S by p ro- ee eine. 


OKLAHOMA 
HOTEL ALORIDGE..............Wewoka 


SOUTH CAROLINA 
HOTEL WADE HAMPTON.... Columbia 


ducers using JENSEN Units. Any well is likely to be 
more profitable, and certainly more satisfactory, 








TEXAS 
HOTEL STEPHEN F. AUSTIN Austin 


SIE sROwnwooD.” pttenesad when JENSEN equipped. These are not just adver- 
HOTEL HERN rownw: 

UOTE TAR ig Fatwa ting phrases, but facts. Ask JENSEN owners and 
HOTEL GALVE Galveston 

CORONADO COURTS Sciveston 


field men; ask your dealer; see Composite Catalog 


JENSEN 


BROTHERS MFG. CO. 


SERVING O08 STATES Coffeyville, Kansas, U. S. A. 


eve sasaars Cantal Export Office: 50 CHURCH STREET, NEW YORK CITY 


JACK TAR COURTS-—HOTEL Galveston 
URTS Galveston 








HOTEL CAVALIER Galveston 1 473 6 
HOTEL PLAZA aredo ages “We 
HOTEL LUBBOCK Lubbock p 

HOTEL FALLS Marlin 

HOTEL CACTUS ‘ San Angelo 

HOTEL MENGER® San Antonio 

ANGELES COURTS Sas Antonio 


VIRGINIA 
HOTEL MOUNTAIN LAKE Mountain Lake 
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@ American Cable TRU-LAY is a pre-broken-in line. The preforming 















process sees to that. Being preformed, TRU-LAY resists whipping; 
spools better; makes possible faster round trips. TRU-LAY PREFORMED 
resists kinking; is easier, faster and safer to handle. It resists rotat- 
ing in sheave grooves, thus saving both itself and the sheave. For 
smooth, steady, dependable, safe operation, specify American Cable 


TRU-LAY PREFORMED ROTARY LINES. 


AMERICAN CABLE DIVISION 


Wilkes-Barre, Pa., Chicago, Denver, Houston, Los Angeles, San Francisco, Emlenton, Pa. 


Distributors in all important oil field centers 


AMERICAN CHAIN & CABLE + BRIDGEPORT ‘= 


















ESSENTIAL PRODUCTS + TRU-LAY Aircroft, Automotive, and Industrial Controls *TRU-LOC Aireraft Terminals * AMERICAN CABLE Wire Rope » 
TRU-STOP Brakes * AMERICAN Chain - WEED Tire Chains > ACCO Malleable Castings » CAMPBELL Cutting Machines * FORD Hoists, Trolleys + 

HAZARD Wire Rope * MANLEY Avto Service Equipment - MARYLAND Bolts and Nuts * OWEN Springs + PAGE Fence, Shaped Wire, 
Welding Wire» amcor kh & rated Valves + READING Steel Castings « WRIGHT Hoists, Cranes * WILSON “Rockwell” Hardness Testers 


PD in aaiaas fos You 


SRSA EF Id PN Cag Fe Re oc 
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—s © mentee = ae | =H Ud ft 


perrerrrs @GNNVANVSAV OVNI 


NORRIS CORE BARREL 


Cox 


W. ¢C.NORRIS MANUFACTURER, INC. 


TULSA, OKLAHOMA 


HOUSTON nbagen adhe, tenet SALEM, ILLINOIS DISTRICT OFFICE: 
- ’ ’ , . ’ J 
West Coast Distributors: Republic Bank Building, Dallas 


HREPUBLIC SUPPLY COMPANY OF CALIFORNIA, Los Angeles 0 EXPORT OFFICE: New York City 
BUY WAR sonps \ ae FOR VICTORY 
















HEAVY 
HEXAGONAL 
RING NUT 


REPACK UNDER 
PRESSURE COLLAR 
AND SEAT 




















SLIP-ON 
DISC HOLDER 


RENEWABLE 
COMPOSITION 


DISC GLOBE VALVE 


In these days of round-the-clock operation, time spent in the main- 
tenance of equipment means a loss in production that can never be 
made up. If it’s flow control equipment, Powell has the answers. 
Here are two examples. 


Fig. 150—a Union Disc.Globe Valve—is an economical valve for low pressure 
steam, oil, water, gas or air. The composition disc can be quickly and easily re- 
placed without removing the valve from the line merely by backing off the hexa- 
gonal ring nut, lifting the bonnet assembly out of the body and removing the slip- 
on disc holder. The dises, especially for the smaller sizes, are readily obtainable 
and very inexpensive. Discs of various compositions are available to meet different 
service conditions and the importance of using the right disc cannot be over- 
emphasized. The seat can be refaced without removing the valve from the line 
as indicated above. 


For extra long life, Fig. 1708 is recommended. The seat ring and disc are made 
from'special hard metal compositions. The hardness of the seat and disc, with their 
wide contact surface, tends to resist erosion and corrosion over a long period of 
time. Without removing the valve from the line, seats and discs can be reground 
to a new tight bearing and, when necessary, new ones can be easily installed. 
No special tools are required. 


All Powell Valves that require repacking are provided with a specially machined 
cut-off to permit repacking under pressure when wide open. 





REPACK UNDER 
PRESSURE SHOULDER 
AND SEAT 














DISC 
DISC 
HEXAGONAL 
ae LOCK NUT 
Disc 
a HARDENED 
REGRINDABLE, 
METAL-PLATE RENEWABLE 
; SEAT RING 
. REGRINDABLE, 
. Fig. 150 RENEWABLE 
BRONZE “UNION” COMPOSITION SEMI-CONE DISC 
























Fig. 1708 
BRONZE “WHITE STAR” GLOBE VALVE 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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WHEN YOU 


DRILL on » HILL 


You can do it better ELECTRICALLY 


Uneven terrain at oil-well sites need 
not be a problem. 

When you're drilling electrically, equipment 
can be “dispersed” to fit the lay of the land. 
You don’t have to do a lot of excavating. Nor 
do you have to spend time and money build:ng 
foundations to keep heavy engines, mechanical 
gearing, and the drilling rig in line. With only 
flectric cable needed to connect the power 
source with the motor drives, rigging-up and 
tearing-down time is materially less—whether 
the site is hilly or flat. 


Under all drilling conditions— 


The motor torque and speed characteristics 
inherent in G-E drilling rig drive are excellently 





suited to this service. They are easier on drill 
pipe because they provide a cushioning effect 
that reduces twist-offs. 

With properly engineered d-c drives, more- 
over, you get finger-tip control that is both 


-accurate and flexible. Time is saved on difficult 


fishing operations. You also increase the per- 
centage of time the bit is on bottom. 

G-E rotary-rig drives, which include specially 
designed armored motors with steel frames and 
oversize shafts and bearings, have made an 
excellent record in cutting the cost of deep 
drilling. Ask our nearest office for complete 
information on the latest developments in 
electrified drilling. General Electric Company, 
Schenectady 5, N. Y 


GENERAL @ ELECTRIC 


s 


Buy all the BONDS you can—and keep all you buy 








The Petroleum Engineer, published monthly, August through June, semi-monthly in July, by The Petroleum Engineer Publishing C 


any, seventh floor 


Irwin-Keasler Buildin , Dallas, Texas, Subscription price, $2.00 per year, $3.00 for 2 years, 25¢ a copy. Entered as second-class mail matter May 1, 1932, at the 


Post office at Dallas, Texas, under the Act of March 3, 1879. 
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rU LL CONTROL AT ALL TIMES!... 


Guiberson Control Head Packers, Easy to Set, Easy to Run, Easy to Operate! 


The Guiberson type KV-30 control head packer is especially designed for full control of the deepest 
wells and the highest pressures. 30” stroke removes risk of changing set position of packer when opening 
or closing control valve. Has extra long, thick neoprene packing sleeve with reinforced ends. Tapered 
seat and neoprene sleeve give double sealed valve. Can be easily set at any depth and reset higher or 


lower at will or pulled at any time without swabbing effect. Put Guiberson packers on your toughest 
deep well jobs for full control at all times. 


CS.A. f Gattis THE GUIBERSON CORPORATION, DALLAS, TEXAS 


ESTABLISHED 1919 
EXPORT REPRESENTATIVE: I. FRANK BROWN ...30 ROCKEFELLER PLAZA, NEW YORK, NEW YORK 


CALIFORNIA DISTRIBUTOR: W.R. GUIBERSON CO....717 EAST GAGE AVENUE, LOS ANGELES, CALIFORNIA 
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“A name worth remembering” 


FAIRBANKS-MORSE 


Fairbanks-Morse postwar products will serve you with 


the dependability the world has come to associate with 


our name. Designing and manufacturing skills will 


not have to be re-learned in our plants as we turn to 


civilian production, because as a part of our war job, 


we’ve continued to build and improve our peacetime 


Diesel engines, generators, motors, pumps, and scales. 


Diesel Locomotives e¢« Diesel Engines 
Scales « Generators « Motors « Pumps 
Magnetos e« Stokers « Railroad Motor 


Cars and Standpipes « Farm Equipment 


FAIRBANKS, MORSE & CO. 
CHICAGO 5, ILLINOIS 


Buy More War Bonds 


General Sales Manager 


The New Fairbanks-Morse 
General-Purpose Motor 
Offers These Features: 


Copperspun Rotor — centrifugally 
cast, exclusive. 


Proteeted Frame—excludes solids 
and liquids. 


Optional Conduit Box Assembly 
—conveniently adaptable. 


Cross-Flow Ventilation — assures 
uniform cooling. 


Ball Bearings — sealed in, protected. 
Rated 40° C.—continuous duty. 


MOTORS 
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POINTERS ON CONSTRUCTION 


/n purchasing or evaluating any cooling tower these particulars of construction deserve attention: 


GENERAL DESIGN—Towers of broad-and-low proportions are preferable over high-long-nartow 
designs. They can be better braced, their requirements for pumping, foundation and basin ate 
much less and water distribution and maintenance are simplified. 


COMPARING THe PROPORTIONS or THREE 
TYPES of COOLING TOWERS — 

ALL FOR IDENTICAL 
SERVICE 


Ki 
As 


EH 
Zi 
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Wuicnh Tower 

Is The SoundEest 

Sraucture, Least VuLNeRABLE To Wind on Quake? 
Wwich Requires THe Least PipinG AND PumPinG ? 
Wuick Can Be Most ConveNienTiy Locared ar Most PLanTs 


REDWOOD vs. STEEL—Redwood is the principal structural material 
in all but a smail fraction of the total cooling tower capacity 
installed today. In towers of more than a few hundred GPM, stee/ 
is rarely to be preferred. Steel costs more, its service life is not as 
long, general maintenance greater. It requires frequent and libera/ 
painting with aluminum-base paint inside and out to retard corrosion, 
whereas Redwood's natural preservatives render painting unnecessary, 
However if a Redwood tower is painted (for color harmony or to 
carry an advertising sign) it requires only standard paint, only 
infrequently, and only on the outside. Fire and safety ordinances 
which once banned any wood structures on roofs in business areas of 
some cities now have been modified widely in the case of Redwood due 
to its proven resistance to burning, its retention of strength in defiance 
of age and weather, its freedom from all forms of organic attack. 


Do You kwow 


— Snug fit, ful 
GY; manship rj 


mace, wot he 
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W 
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FRAMING —Equally as important as 
proper size, quality and quantity of 
members is that connections be sound, 
snug-fitting, full-bearing, with proven 
timber connectors (such as “Teco” rings) 
at critical joints; and footings, angle- 
washers and other structural hardware 
as required. Unit working stresses 
and other values should conform to 
recommendations of the U. S. Forest 
Products Handbook. Bolts should be 
used throughout, with no dependence 
on nails and no credit for structural 
strength given to the casing or other 
hnon-frame parts. 


CASING —Walls should be double, with 
air space between, or otherwise pro- 
vide for internal drainage of water on 
the inner surfaces to avoid seepage 
and unsightly exterior staining. Casing 
should be applied in a manner to permit 
necessary expansion and contraction 
without stress to frame or casing, 
and to present a smooth, neat exterior. 


SAFETY & CONVENIENCE —Adequate 
stairs, ladders, walks, doors, guards 
and railings should be provided for safe 
and convenient access to all parts of 
tower requiring inspection and service. 


rings, uniform work- 
ound materials are 


“TECO” 
; RING 
hy, CONNECTORS 


TYPICAL MARLEY FRAME JOINT 


* KANSAS C/7¥ - KANSAS 
25 
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Since 1926, when Baroid was first introduced to the oil ini 
Baroid Products and Service have made valuable contrik 
faster, safer, more economical drilling. 

- Teday, Baroid Products and Service are still unsurpassed | 
cause of many reasons —a few of which are described bel: 


MANUFACTURING EX- 
PERIENCE — Latest-type 
processing equipment, de- 
signed especially for Baroid 
Sales Division and operated 
by men of long experience, 
processes the crude materials 


so that only the highest grade products are produced. 


- AVAILABILITY — Since 


1926, Baroid Sales Division 
has continually increased the 
number of Distributors and 
Sub-Distributors of BARO!ID 
and other Baroid Products. 
Today, these products are 


available in 438 locations in the United States and 


Canada. 


it 


- UNIFORMITY — — Absolute 
uniformity is one of the many 


" eutstanding advantages of 


BAROID and other Baroid 
Products. This uniformity is 
reflected in the unsurpassed 


efficiency and economy of 


these products which have been used to help prevent 
drilling troubles in hundreds of thousands of 
wells throughout the world. 


FIELD SERVICE 
Baroid Service Engi 
strategically located and 
plied with laboratory-eq 
ped cars, have helped 
solve thousands of m 
problems in active drilli 
areas throughout the United States. Available day 
night, these Engineers test drilling muds and recom 
mend procedure right at the well. 





LABORATORY SU 

VISION — The indus 

most modern and completely 

equipped Laboratories main 

tain and improve the ¢ 

of BAROID and other Barvi 
located at Los Angeles, Tulsa and Houston, als 
develop new materials, new applications and 
processes for the prevention of drilling troubles. 


corechtited an te stunts at ately St Sere n toy 
yeep a af sempanion ong bes ot to practice the subject me 
ond/or all of My atia dee, 2294 991,637 ; 2,041,0! 

spied cy 8; 2,064,936; BPA NG, 2110829, 2. 2,214 nar 7 100 56 





BAROID SALES DIVISI 


NATIONAL LEAD COMPANY 








Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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... An Authoritative Guide 
on Its Selection, Use and Care 


J UST off the press—AMERICAN TIGER BRAND’S 
new catalog—125 pages crammed with illus- 
trations, specifications and descriptive material 
to help you select the wire rope that’s exactly 
right for your particular job. In addition, spe- 
cial chapters feature modern methods of splic- 
ing, socketing, lubrication, and other facts es- 
sential to the proper use and care of wire rope 
in every field. 

This catalog covers the complete range of 
both AMERICAN TiGeR Branp Excellay Pre- 
formed and AMERICAN TicER Branp Standard 
Non-Preformed Wire Rope and accessories. 

This valuable book, with jts quick-reference 
indexed pages should be in the hands of every 
man who buys or uses wire rope. A request on 
your letterhead will receive prompt attention, 








WITH 
THESE 
BRANDS 






AXELSON’S “‘brand” ® 


stands for top grade stock on the oil 






derrick range ... Coupled with the 












API-monogram, this pair of aces, 
back-to-back, gives you a mighty strong 
hand to draw to... Axelson has been 
making subsurface oil well equipment 
for half a century... Quality has always 
been the first consideration ... 

Ride herd on these facts and you'll 
never have to buck a down-time 


stampede. 
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on your pumps 
youll round up 













AXELSON MANUFACTURING CO. 
PLANTS—6160 So. Boyle Avenue (P.O. Box 98, Vernon 
Station), Los Angeles 11. Calif « 3844 Walsh Street, St 
Louis 16, Missouri +» OFFICES—50 Church Street, New 
York City 7 + National Bank of Tulsa Building, Tulsa |, 
Okla. +» Avda Pre. R. Saenz Pena 832, Buenos Aires, At 
gentina - DISTRIBUTORS—Jones & Laughlin Supply Com: 

any » Great Northern Tool & Supply Company + cc 
jo Rte y Apartado 331, Maracaibo, Venezuela « Indus 
trial Agencies, Ltd., San Fernando, Trinidad, B.W.1. 


AXELSON 


DEEP WELL PLUNGER 
Slameneel ECONOMICAL PUMPS 
AND SUCKER RODS i 


production 













FOR QUALITY 
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THERMOID COMPANY 
reunounces 


THE ACQUISITION OF THE 
LOS ANGELES PLANT OF THE 


GRIZZLY MANUFACTURING CO. 


f pcan has long desired a factory on the Pacific Coast to provide 
better service for its Coast customers for both automotive and indus- 
trial products. The acquisition of the California plant of the Grizzly 
Manufacturing Company brings over 60 years of Thermoid product 
development and production experience to the Coast. It also eliminates 
freight and other differentials in preparation for the post-war market 
in the West. 


The acquisition includes the complete line of Grizzly oil field, industrial 
and aviation products—and important patents covering them. These 
products combine naturally with Thermoid Products to form a greatly 
augmented, strengthened line. (Grizzly will continue manufacturing its 
automotive friction products in its Paulding, Ohio, plant.) 


The oil field products of both Grizzly and Thermoid will be combined to 
service the oil field market which will be so important in the days ahead. 


This acquisition marks another milestone in the development of 
Thermoid’s long-term planning. It aids management’s desire to produce : 
and sell more products at lower cost. It means broader and better service 
and benefits to customers and friends of both Thermoid and Grizzly. 


Inermoid 


COMPANY 


TRENTON, N. J., U.S.A 





THE GRIZZLY LINE INCLUDES 
Oil Field Products Aviation Products Industrial Products 


Rotary Brake Blocks Breather Tail Wheels Air, Steam, Suction, Water Hose 
Drill Pipe & Tubing Protectors Drop Hammer & Hydro Press Pads Packing 
Pressure-Seal Rotary Hose Friction Materials Neoprene Sheet & Moulded Products 
““No-Wip” Line Saver Transmission Belting 
Wire Line Turn Back Drop Hammer & Hydro Press Pads 
Slush Pump Suction Hose Sheeting & Moulded Products 


All of these Grizzly Products wilt be added to the already broad lines of 
THERMOID AUTOMOTIVE - INDUSTRIAL RUBBER - OIL FIELD - HARD RUBBER - PLASTIC - TEXTILE PRODUCTS 
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Sake One 
eT See emmy Sart ate foe rae 


Thon Gran Koots 
To (5,000 Feet... 







Whether you're drilling a shallow well or one that takes you down three n 
Bethlehem can furnish you the right size of rotary-drilling outfit. 
IG e MC-250 To 4,500 ft. with 4-in. drill p: 
ct your R e MC-350 To 6,500 ft. with 4%-in. drill pig 
SELE we-UP: e MC-450 To 9,000 ft. with 4%-in. drill pipe 
THIS tf e MC-650 To 11,000 ft. with 4-in. drill pipe 
FROM 
e MC-950 To 15,000 &. with 4'4-in. drill pipe 


Bethlehem produces every item of power-driven rotary-drilling equipment, includ- 





ing slush pumps, draw works, rotaries, swivels, and matched crown and traveling 
blocks... all backed by half a century's experience in the development and manu- 
facture of oil-country machinery. 









Ask for details at the nearest Bethlehem Supply store or office. 






| 

AMERICAN WELL AND PROSPECTING COMPANY 
Subsidiary of Bethlehem Stee! Company 
i 


Bethlehem Supply Offices or Stores: Arkansas — Magnolia; Illinois — 
Grayville, Salem; Kansas — Chase, Great Bend, Pratt, Russell, *Wichita; 
Louisiana — Harvey, Houma, Lake Charles, New Iberia, Shreveport; 
Mississippi — Laurel; -New Mexico — Artesia, Hobbs; Oklahoma — 
Oklahoma City, *Ponca City, Seminole, Tulsa, Wewoka; Texas — Alice, 
*Amarillo, *Beaumont, Borger, Bowie, Corpus Christi, *Dallas, *Fort Worth, 
Graham, Houston, Kamay, Kermit, Kilgore, la Ward, McAllen, Odessa, 
Pampa, *San Antonio, Sundown, Wichita Falls, Winnsboro. (*Office only.) 































They’re an All-American Wonder Team 


Even on the West Coast— where 
so many people help build ships 
and man them — it’s no easy task to 
picture ocean shipping these days. 
It’s like trying to keep up with the 
astronomers and their million- 
billion distances. 

What can give anything so big 
its sense and direction? Well, just 
think of a man with a wheelbarrow. 
Before the war, Pacific Coast ship 
operators were men with amphibian 


“wheelbarrows.” Somebody would : 


say “Deliver this flour” or “Move 
those bricks.” Then they had a job. 
Often they had to trundle their 
“wheelbarrows” home empty. 


Then came the war. Shipping ex- 
pansion was terrific. New ships 
poured from the ways in hundreds. 
But they didn’t start to pay off until 
they began hauling the stuff. That’s 
where the ship operators came in. 


They had the stamina and the man- 
agerial know-how required when 
Uncle Sam suddenly needed every- 
thing delivered everywhere. 


What a job they’ve done! Yet, 
today, that job is bigger than ever. 
We're at Japan’s door. But that’s so 
far away it takes, roughly, three 
ships to “git thar” with the goods 
that one ship could deliver to ear- 
lier, nearer battlefields. Japan’s hope 
is that it can’t be done. Ship opera- 
tors know they have the answer — 


- Can do! —~in teamwork. 


Already this teamwork has done 
wonders. To achieve it, ship opera- 
tors have submerged their identity 
and. passed up the chance to receive 
personal credit. No longer can you 
tell which man, which company — 
or which “wheelbarrow.” But, who- 
ever or wherever, the American 
people realize no team ever made a 
better record. 


STANDARD OF CALIFORNIA 


E flag, with 3 stors, oworded 
to our Richmond Refinery 
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CONTROL OF FLOWING WELLS 
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GAS LIFT INSTALLATION 





SIMPLIFIED BY NEW OTIS 
TYPE “L” PERFORATOR 


COMPLETE OPERATION DONE UNDER PRESSURE 
WITH ORDINARY STEEL MEASURING LINE 
WITHOUT MOVING TUBING OR KILLING WELL 


Equipping a well for gas lift now requires only a few hours’ time. 
longer is it necessary to pull the tubing to install jet collars or flow 
lves. Instead, the Otis Tubing Perforator is used to drive inserts 
ntaining orifices of a desired size through the tubing walls and to 
urely lock them in place. The complete operation is done under 
sure on an ordinary steel measuring line in much the same man- 
r as a bottom hole choke is run and set. 


NO EXPLOSIVES USED 


erated on an ordinary steel meas- 
r line, the New Otis Perforator is 
ally of the same design as used 
sfully by Otis for the past sev- 
ears. It is mechanical in opera- 
no explosives are used. Perfora- 
can be made at any depth in the 
ng string. A new tubing coupling 
eliminates any risk of attempt- 
perforate in tubing upset or 


no 


th the use of tubing jars, a small, 
ned steel insert containing an ori- 
driven through the tubing walls. 
ize of the orifices ranges from 3)” 
“ in diameter. If a greater capac- 
desired than will pass the largest 
more than one may be used, or 
nsert can be eliminated altogether 
n orifice of sufficient size punched 
tly through the tubing. 


INSERT SECURELY LOCKED 


The orifice insert is slightly tapered 
so that the hole punched into the tubing 
is expanded as the insert is driven to 
its ultimate position, which is 32” be- 
yond the inside diameter of the tubing. 
This permits the inside perimeter of 
the hole punched in the tubing to shrink 
back of the insert, locking it against 
backward movement. The taper, of 
course, prevents forward movement of 
the insert. So securely is the insert 
locked in place that 5000 p.s.i. pressure 
differential across the insert in either 
direction will not force it from its seat 
or cause it to leak. 


To provide this perforating service 
to the industry, Otis Pressure Control, 
Inc., maintains at strategic points a 
fleet of highly mobile trucks fully 
equipped and manned with highly 
trained crews. 








ACTUAL PHOTOGRAPHS 
OF PERFORATED SECTION 








Section showing outside view of insert in ploce. 
Note lack of distortion of tubing and the perfect fit 
of the insert within the clean cut hole. 





Section showing inside view. Note that insert is 

driven 1/32” beyond inside diameter of the tubing to 

allow the tubing to shrink or contract back of the 
insert and to lock if securely in place. 





Section showing the tubing bore at the insert. Nott 


that the tubing is still perfectly round and full 
opening. 
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OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 
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=No Other Material Can Equal 


When it becomes impracticable or 
impossible to further enlarge sec- 
tions of operating parts to increase 
strength, especially where concen- 
tration of stresses occur, the answer 
probably will be found in Republic 
Alloy Steels. The tool joint illustrated 
above is an example. 


Alloy steels provide an outstanding 
combination of qualities found in no 
other material—including those prop- 
erties essential to safety in designing 
light-weight equipment to carry 
heavier loads at extreme depths. 


For in alloy steels you will find high- 
est strength values and the most fav- 
orable strength to weight ratio. You 
are assured greatest toughness. You 
have at your command the widest 
range of hardenability and a knowl- 


| Also Casing—Tubing—Line Pipe—U 
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edge that hardened areas will be 
uniform in their resistance to wear. 


Add to these qualities resistance to 
fatigue—an important quality in high- 
ly stressed working parts—resistance 
to heat and cold—resistance to cor- 
rosion—and you have a material with 
the ability to insure safety, to extend 
service life of equipment, and to cut 
maintenance and replacement costs. 


Republic—world’s leader in the pro- 
duction of alloy steels—is ready to 
discuss the advantages of alloy steels 
as applied to your individual uses. 


ALLOY STEELS 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, NewYork 17, N. ¥. 


iit. 
-* y 
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ALLOY STEELS 








- Automatically end-weld studs! 





[ar Complete fusion between stud and 


metal in ¥2 second... Saves time. 


a No drilling holes or hand-welding bolts. 


Studs are pointed for accurate locating. 


Tr One operator can weld more than 
1000 studs per shift. Completely por- 
table. Also available as a production jig. 


FMF Thousands of guns now being used in 
more than 500 shipyards and industrial 


plants. 


End-welding a stud to metal plate. 
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Cutaway view of 
stud weld after 
etching with Nital. 
Note complete fusion 
of stud to metal. 


NELSON 


ELECTRIC ARC 
STUD WELDERS 





For complete details, catalog and prices write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 
Dept. 42, 440 Peralta Avenue, San Leandro, Calif. 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 122, 1416 South 6th Street, Camden, N. J. 
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r1¢ Equipment 


THE NEW BECKMAN 


Infrared Spectrophotometer 


a Se ESRI IE AD ARE SEER IIS BEE 


INCORPORATES FAR-REACHING ADVANCEMENTS IN ACCURACY, 
ADAPTABILITY AND SIMPLIFIED OPERATION 


UST as the original Beckman Infrared Spectrophotometer made possi- 
ble the first practical and widespread application of infrared methods 
for industrial process control, this new Beckman advancement marks an- 
other great step forward in spectrophotometric design and performance. 


The Model IR-2 embodies many new and useful features resulting from the 
years of experience gained by the Beckman organization in producing more 
infrared spectrophotometers than all other manufacturers combined. While the 
earlier instruments were designed specifically for routine analysis of hydrocar- 
bons, the new Model IR-2 emphasizes maximum adaptability to a wide range 
of general applications. It is equally suitable for routine analysis or research 
investigations—on gases, liquids or solids—and it provides many novel features 
not heretofore available in even the most expensive research instruments. 


Under war emergency conditions only plants of urgent importance to the war 
effort have’ been able to purchase Beckman Infrared Spectrophotometers. But 
increased production is now making these instruments available for general 
laboratory and industrial use ... and simultaneously Beckman is making avail- 
able this new years-ahead instrument. If you are planning the purchase of 
spectrophotometric equipment, it will pay you to investigate the new IR-2. 


Outlined at the right are a few of the importont features of this advanced instrument. Write 
for more detailed information. 


BECKMAN INSTRUMENTS 


National Technical Laboratories ~* South Pasadena 26, California - 


'\\GNSTRUMENTS CONTROL MODERN INDUSTRIES 
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IMPORTANT FEATURES 
OF THE 


BECKMAN 


IR-2 
SPECTROPHOTOMETER 






@ Unusual Versatility is provided 
by interchangeable elements. Vari- 
ous types of light sources, cell hold- 
ers, etc. can be interchanged to 
adapt the instrument to a wide 
range of applications on liquids, 
solids and gases. Even cells with 
path-length of a meter or more 
can be used. 


@ Increased Accuracy and Stabil- 
ity are obtained through use of a 
new energy measuring system em- 
ploying a bolometer and vacuum 
tube amplifier. This system elimi- 
nates temperature drift, non-linear- 
ity errors and vibration difficulties 
that are characteristic of conven- 
tional thermopile-galvanometer 
systems. 


@ Constant Temperature insures 
accuracy at all wavelengths. The 
monochromator and cell compart- 
ments are thermostated, eliminating 
the uncertainty of inadequate ‘‘tem- 
perature compensation” and mak- 
ing @ constant-femperature room 
unnecessary. 


@ Quick Easy Readings can be 
made directly in percent transmis- 
sion and optical density, and pro- 
visions are made for direct-connect- 
ing a standard potentiometer-type 
recorder. The wavelength range is 
1 to 15 microns and wavelengths 
can be selected either by a continu- 
ous wavelength drive calibrated di- 
rectly in microns or by a 17-position 
stop-mechanism that greatly sim- 
plifies routine analysis operations. 
Accessory equipment includes a 
motor drive for continuous wave- 
length scanning. 


@ Constant Radiation at all times 
is another important advancement. 
The source of radiation is a photo 
electronically stabilized Nernst 
lamp which insures constant radia- 
tion regardless of line voltage 
fluctuations. 


®@ Hermetically Sealed, the optical 
poth is free of CO. and water 
vapor. Two-stage drying protects 
precision optical elements. 


These are only a few of the im- 
provements incorporated in this 
new Beckman development but 
they are typical of many unusual 
features to be found in the IR-2 
that make this the most advanced 
Spectrophotometer available. 
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HLEXIELE HLUID COMVEVORS 


ABSORB VIBRATION—PROVIDE MOVEMENT 
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CONSTRUCTION FEATURES 


| Sturdy, heavy gauge segmental 
decks and bottoms. 


wnat 
mits 
—e 











Extra heavy steel angle rafters re- 
inforced with steel channels or truss- 
type cantilever construction. 


Extra strong heat-treated bolts — 
heads will not twist off. 


Copper steel (highly rust resistant) 
or double hot-dipped galvanized 
for extra durability. 






5 Large clean-out plate. 


5 Aluminum non-spark Valve and 
Thief Hatch. 


Cantilever type, self supporting Stair- 
ways and Walkways with non-skid 
safety tread. 


Steel channel reinforced seams with 
special rubber packing for tight 
seams and joints. 





HANLON-WATERS 


Precision-built, Bolted Steel Tanks—by their longer life 
and lower maintenance—CUT OIL STORAGE COSTS! 





A ALL seams, bottom, side and deck, Specifications throughout are rigid 

and at all joints-—H-W Bolted API Standard. 12 sizes: 100 to 10,000 

Steel Tanks have a built-in extra barrel capacity. 500 to 1,000 barrel 

margin of strength. sizes available in either low or double 
Beginning with high grade, Blue stave type. 

Annealed Copper Steel (plain or gal- * 


ot: ET COS Ee 








vanized) possessing 200% to 500% 
greater resistance to rust and corro- 
sion than ordinary sheet steels, Han- 
lon-Waters Bolted Steel Tanks are 
built with extra construction features 


to withstand—for long years of trouble=.9Re 


free service—the severe strains 
stresses common in oil field use, ~ 
Rafters and seams are steelag 
channel reinforced. Bolts ag 
nuts are specially heat treaf 
by Lamson & Sessions prog 
for 95,000 to 100,000 pounds # 
sile strength. Heads cannot 4 
off, threads will not strip. Lag 
ders are of extra heavy angle 
steel construction to support] = 
decks. Packing is especially re- 







For complete construction details, prices, 
etc., write for Hanlon-Waters Tank Bulletin 
No. 112. Write Hanlon-Waters, 15 N. Cin- 
cinnati St., Tulsa, Okla. Affiliated with Cli- 
max Engineering Co., Clinton, Ia.; McAlear 
Manufacturing Co., Chicago. 


Stock Pornts « Texas: Corpus 
pm, Odessa, Wichita Falls. Louisi- 
reveport. Oklahoma: Tulsa. 
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FOR YOUR PRGOCceSS EQUIPMENT NOTEBOOK —-NO, 4 


NATIONAL CONDENSING and COOLING SECTIONS 
are EFFICIENT 


and FLEXIBLE 


The sectional design of National Sections plus the variety 
of types available permits their application to widely vary- 
ing services and easy alteration to changed conditions. 


VAPOR FROM 
/ TREATING CYLINDER 


MAKE UP 
WATER SUPPLY 





ela torah STEAM 
IRG 
COOLING WATER | STEAM Jer CREOSOTE OIL-STEAM CONDENSER 


y pec: At left is illustrated one of several National Section 
SECTIONS installations in wood preserving plants. Creosote oil 

vapor is pulled over from the treating tank and the 
/RECEIVER condensate is recovered in the separating receiver. 
The remaining vapors and ejector eflux are condensed 
in the submerged after-condenser which serves as a 
tempering coil for boiler make-up. The water which is 
sprayed on the main condenser is also used for boiler 

CONCRETE TYPE DM NATIONAL PA feed and recirculation can be used to maintain proper 

PIT SECTIONS temperatures. 





VAPOR 
4SECTIONS /CONNECTIONS 


SPRAY COOLING 
LIGHT OIL CONDENSER CAPACITY DOUBLED «A, j / SYSTEM 
DOUBLE . 

CAPACITY 


When the capacity of a light oil recovery plant was 
doubled, the owner contemplated duplicating the exist- 
ing National Section submerged type condenser. 
National engineers recommended merely adding to 
the height of each existing stack and spraying those 
sections above the water line. This eliminated new 
foundations and structural work and saved badly 
needed space. The higher efficiency of sprayed sec- ORIGINAL CONDENSER 

tions reduced the required additional surface to 50% ee eee STACK 


of the original. SAME TANK DESPITE CONDENSATE 
DOUBLE CAPACITY 





For further information write to 


INDUSTRIAL DIVISION 


% The NATIONAL RADIATOR Co. 


The Maritime *M"’ Award 227 Central Avenue ° Johnstown, Pa. VA 
For “ Outstanding 


Production Achievement” = ESTABLISHED OVER 50 YEARS 
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Long Life Liners for Streamliners 


Sleek, powerful and modern though the Stream- 
liners are, there is a spot that is vulnerable to 
wear ... the cylinder liners and rings of their 
rugged Diesel engines. Or rather, the liners are 
vulnerable to wear unless they are long life liners 
treated with Porus-KRoME, which reduces wear 
and multiplies the life of the liners and rings. 

That is why one large manufacturer of Diesel 
engines for Streamliners and other applications 
has standardized on Porus-KRoME liners for all 
engines coming off the production line. And 
that is why other engine manufacturers are 
planning to use Porus-KrRoME in their engines 
as soon as they can again build engines for 
civilian use. It enables them to offer their cus- 


PORUS = KROM 
WE Cul fa te Life of your Gagne : 
VAN DER HORST CORPORATION OF AMERICA 





tomers engines of greater reliability and longer 
life .. ..-and lower maintenance costs. 

And what is Porus-KRoME? 

Porus-KRoME is hard, pure chromium which 
is applied to cylinder bores by the patented 
Van der Horst process. [t has tiny pores and 
channels in its surface which serve as reservoirs 
for lubricating oil, feeding it back to the surface 
as needed. It reduces corrosion and wear and 
multiplies cylinder life 4 to 20 times, and ring 
life 3 to 4 times. 

If you want engines of greater reliability and 
lower maintenance costs, write today for detail- 
ed description of Porus-Krome and how you 
can get its advantages in your engines. 


- @ 


U. &. PATENTS 2,046,578 AND 2,314,604 





AN AFFILIATE OF DRESSER INOUSTRIES 
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OLEAN + NEW YORK 
CLEVELAND 11+ OHIO 











GM 
SERIES 71 





“TWIN” 


MARINE UNIT 








This is a pair of General Motors series 71 
Diesel engines built side by side, delivering their 
power through a single shaft. It is Detroit Diesel 
engineers’ answer to an urgent call for a lot of 
dependable Diesel power in a small space. 


Some of the jobs assigned the basic series 71 
power units in “‘Singles,”’ “Twins,” and ‘‘Quads”’ 
are among the toughest on the books today— 
powering landing craft and driving Army M-3, 
M-4 tanks and M-10 tank destroyers. 


It takes ‘‘oomph’’—plenty of it—to plow a tank 
through hip-deep mud, to lift it out of shell 





ENGINES... 


KEEP AMERICA STRONG 

BUY MORE WAR BONDS GENERAL MOTORS 
| DIESEL 
POWBR 
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SAVING BOTH SPACE AND WEIGHT 


craters, to keep it hot after the enemy—to beach 
and extricate a landing craft when the breakers 
are running high. 


So it is easy to look ahead and see how these 
‘“‘multiple’”’ Diesels will take hold of the count- 
less jobs of-industry and perform them equally 
well—particularly where the ratio of power to 
weight or space is of prime importance. 


And remember, these ““Twins” and ‘‘Quads,” 
like the single sixes, share all the important 
developments which General Motors has con- 
tributed to Diesel science. 


15 10 250 H.... DETROIT DIESEL ENGINE DIVISION, Detroit 28, Mich.” 


ENGINES . . 150 to 2000 H. P... CLEVELAND DIESEL ENGINE DIVISION, Cleveland 11, Ohio’ 
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HERE’S WHY: 


JUST ONE PLACE TO LUBRICATE 

O —Every moving part, includ- 

4 \" L s * 7 ing pinion assembly, works in a 

bath of oil. No “missed” lubri- 

ELI \t LAK cation points to cause trouble. 

WORE " PER \0 ie} POSITIVE, SAFER TABLE LOCK— 





Locking bar engages notches in 
- table skirt, relieving stresses on 


Ror gies pinion shaft, gears and bearings. 


‘ wt 3) DOUBLE STANDING SURFACE 

PROTECTS CREW—Smooth box 
shape gives twice the stand- 
ing room around hole—pre- 
vents stumbling and slipping 


. x\\ yew accidents. 


PINION ASSEMBLY EASILY RE- 
4) PLACEABLE AS UNIT—Entire 

capsule assembly may be with- 

drawn from table as a unit and 

exchanged at a nominal cost, 
or easily replaced. 




























Deeper drilling ... faster speeds... put in- 
creasing demands on rotaries. That’s why 
operators welcome the new IpEco Stream- 
lined Rotary Table. 

From the new drive sprocket—taper-fitted 
to the shaft for easy removal—to the free- 
running table with its quiet, spiral-cut gears, 


these IDECo units are designed to cut down- 





time to a minimum. 

Some of the exclusive IpEco features that 
assure longer, trouble-free operation are shown 
here. You'll want the full details if you’re 
planning to replace old units or buy new 5 
ones. Ask for new booklet at your A Pesiae eS 


nearest IDECO store or sales office. 








EVERYTHING FOR OIL DRILLING AND PRODUCTION 
FROM ONE CONVENIENT SOURCE 


The Streamlined Rotary represents 
a just one of many IpEco-engineered de- 

‘ velopments for the drilling and pro- 
; duction industry. Supplemented by 
oon a complete line of oilfield supplies 

= available through IpEco stores, they 
eile «. dnale sepeneils anaes ONE OF THE DRESSER INDUSTRIES 


for equipment, supplies and service. 





INTERNATIONAL DERRICK 
& EQUIPMENT COMPANY 
REGIONAL SALES OFFICES: Columbus 8, Ohie; Dallas 1, Texas; 
Los Angeles 13, Calif... EXPORT: 122 East 42nd St., New York 
17, N.Y. SALES OFFICES AND STORES in all active sll fields, 
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+ wes the self sealing layers around a 
bullet proof gasoline tank, heaving 
shales above an oil formation may “‘self 
seal’’ the oil deposits beneath to the 
extent of making them undrillable by 
ordinary methods. 


Made unstable by hydration such 
shales ordinarily swell and slough into 
the well bore so as to force abandonment 
of the well, often with loss of part of 


TEXACO 








atures 
Se/E Sealing 
Oil lank 


FHleaving shale can completely 
wreck drilling operations unless 
controlled by this effective method. 


the drill stem and sometimes the lower 
part of the casing string. 


The sodium silicate method of heav- 
ing shale control, developed by Texaco, 
checks this hydration, keeps the shale 
stable and permits penetration of heav- 
ing shale and exploration and develop- 
ment of sands and oil below. 


It is now being used by many major 
oil companies in the Gulf Coast area. 


DEVELOPMENT 
CORPORA ON 


A Subsidiary of The Texas Company 
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KOBE pumping delivers more oil in the 
tank per horsepower used because the 
Kobe System produces oil at every stroke 
of the pump — up or down. 





This is an exclusive Kobe feature that 
can’t be copied, because only Kobe uses 
hydraulic power and hydraulic power is 
the only practical known means by which 

4 sd 
2 energy can be applied directly to an en- 
x gine pump at the bottom of an oil well 
my 


STROKE COUNTS 
WHEN YOU PUMP 
WITH KOBE 


to actuate it for duo-directional pumping. 
The Kobe pump has hydraulic intake and 
exhaust valves at each end, allowing 
pump action on each piston stroke. 





Translated into pumping efficiency, or 
just plain barrels per horsepower input, 
Kobe “fluid power” sets a brand new 
standard. It isn’t just a little more efficient. 
It is by far the most efficient pumping 
system so far devised to bring crude oil 
to the surface of the earth. 











No other form of motive power used 
for pumping can produce as much oil as 
Kobe “fluid power” in relatiOn to the 
amount of power applied. Kobe and only 
Kobe can make this statement. 


a 
Ga 


Loa 


——— = EE. 





Call in your nearest Kobe representa- 
tive today to illustrate the dollars and 
cents savings possible through Kobe's 
greater pumping efficiency. 


or 





——— 


KOBE, Incorporated. General Of- 
fices & Plant: 3040 East Slauson’ Ave., Hunt- 
ington Park, Calif. * Mid-Continent Division 
Offices and Shops: 230 S. E. 29th St., Oklahoma 
City, Okla. © California Division Offices: 217 
Wilson Bldg., Huntington Park, California « 
Export Agent: Petroleum Machinery Corpora- 
tion, 30 Rockefeller Plaza, New York, N. Y. 

















| PUMP THE MODERN WAY-USE KOBE 
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It's easy to cover flanges and fitting: 
with Unibestos, the sectional insulo- 
tion. Unibestos saws or cuts clean and 
sharp with ordinary tools—no mes. 
Here's how it's done: bring -adjacen! 
pipe covering up to proper level by 
use of a collar of a standard section 
of Unibestos and then simply spon 
both flanges with a single piece of 
sectional Unibestos properly cut to 
fit. That's all there is to it!... and 
you have a smooth, neat, efficient 
and readily-removable installation 





UNION ASBESTOS 


MEANS PROGRESS IN INSULATION 
AND RUBBER CO. 








PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, N. J. © BLUE ISLAND, itt 
OFFICES: CHICAGO © CICERO, ILL. © NEW YORK © SAN FRANCISCO © PATERSON, N./: 
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HIS SYMBOL MEANS— 
“Product of INTERNATIONAL HARVESTER” 


INTERNATIONAL 
HARVESTER 





It Is the Mark of EXPERIENCE and SERVICE 


NTERNATIONAL HARVESTER is proud that all its 
peacetime products are vital, basic, and essential 
—even in a national economy geared to war. 

In these war years Harvester has also built mil- 
lions of strange new precision machines that are 
purely implements of war. These we shall build so 
long as there is need. 

There will be an end to them when war is over. 

But for the things that are traditionally Harves- 
ter’s, there will be a new beginning. 

International Engines, TracTracTors and Wheel 
Tractors will play a major part in the making of 
the Post-War world. As all of these are fighting, 
now, on battlefront and home front, they will fight 


to insure a greater future for America. 


Let THIS MARK—the symbol displayed here—be 
your guide when you have need for products such 
as these that Harvester builds. 


It is a new mark for an old name, known to all 
the world —INTERNATIONAL HARVESTER. 


It is the symbol of a reputation which shall rise 
to whatever heights the united people of America 
may choose to reach in their own march to the future. 


This you may take as Harvester’s pledge to 
the oil industry. a7 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Ave. Chicago 1, Illinois —_ HARVESTER 


BUY MORE WAR BONDS AND KEEP THEM! 


Victory... 
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uous program to develop the most 
omical and effective dehydrating com- 


teat can be carried on with exacting lab- SINCE all crude oil and water emulsions do not _ division can be moved right out into the fi 
Oratory precision. respond to the same treating methods and chemi- _ there to gather important data for the Tre 
cal compounds, effective dehydration is depend- _ lite research program. The activities of thea 
ent upon continuous research. To assure Tret-O- bile labs today result in better treating @ 
lite users maximum compound efficiency, the pounds tomorrow. This field research is just 
Tretolite Company has carried on such a pro- other graphic proof of Tret-O-lite’s leaders 
gram for many years. 


TRETOLITE COMPAN 


Manufacturing Chemists 
Field research is an accurate association of . . WEESISS GOOVER. HS SOO COR 
; and practice. Research data accumu- plements to the extensive Tret-O-lite laboratory LOS ANGELES, CALIF. 
in the field labs is important to the 
re research program. 


One important phase of Tret-O-lite Research is 


the mobile field research equipment. These sup- 


Oil is Ammunition e Treat it Rig 


: DEHYDRATING e DESALTI 
Complete Service | : 


for Every Field ~ sts COMPLETE SERVICE FOR EVERY FIE 

















PACIFIC LINERS AND PLUNGERS 
CAN BE REGROUND 3 TO 4 TIMES 


By special processes, Pacific Pumps can be com- 


pletely reconditioned four to five times. Liners are 
ground up, Plungers ground down, then refitted 
with split-hair precision. Result—you have a new 
pump at only a moderate service cost. You cut your 


per barrel pumping expense proportionately. 

















a ee ee 








Sage Og ae eS 


bey ies 
i 


‘a < “ ‘ x on a F ‘ 2 ay % : Lae ag 
Seca de , O * .~ pees alt Sei —~ . = : 
ing om te Gr tinge 0 Si “8 PR x . ; ies 
4 Scindk, weal ang Pane Sm oh ee 
a i ian <n En SA oe  E 


LINK-BELT Self-Aligning Roller Bearings 
Help Equalize Pitman Loading 


More than 25,000 load reversals are handled in a single day 
in pumping unit wrist pin service (at 18 s.p.m.) ... which tells the 
story of bearing dependability required in this type of application. 

The unitized pitmans on Oil Well Supply Company’s Twin- 
Crank Pumping Units, like the TC-23 Unit pictured above, are 
equipped with Link-Belt self-aligning grease-packed wrist-pin 
roller bearings of the twin-row, concave roller type (note top 
inset) enclosed in weather-proof one-piece steel housings. Cross- 
sectional drawing shows a typical “Oilwell” wrist-pin installation. 
The self-aligning feature of these bearings contributes to the 
complete equalization of pitman loading on these units and, com- 
bined with “Oilwell’s” knuckle-joint pitman construction, makes 
changing stroke lengths an easy one-man job. 


&, > 


BALL AND ROLLER 
BEARINGS 
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Pumping unit service is one of the 
many oil industry applications 
where Link-Belt self-aligning roller 
bearings are assuring trouble-free 
bearing service indefinitely. Well 
known for their ability to take 
either radial or thrust loads or 
a combination of both, they are 
available in unmounted sizes or 
mounted units... in pillow blocks, 
hangers, flanged or take-up mount- 
ings. Data Book No. 1775-A sup- 
plies full engineering and applica- 
tion data. Write for it today. 


LINK-BELT COMPANY 


Indianapolis 6, Datlas 1, Houston 2, Kansas 
City 6, Mo., Los Angeles 33, New York 7, 
Toronto 8. Offices, factory branch stores and 

distributors in principal cities. 9816 
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Designed TO WORK MORE EASILY- 
y Bub TO LAST LONGER- 


That, in brief, is the story of this double gland 
ASBESTOS-PACKED COCKS 
Asbestos-Packed Cock—a READING-PRATT & CADY 
3 original. 


This cock serves best as a shut-off on lines 


that carry solids in suspension— viscous fluids 
—oils—acids and alkalis—steam (for boiler 
blow-off)—in short, wherever Globe, Angle 
or Gate valves fail or where conventional | 
ground plug cocks prove unsatisfactory. It is 
made in cast iron, bronze and cast steel. 


U-shaped grooves in the 
body of thiscock are packed 
solidly with asbestos, which 
is then vulcanized. This 
provides a bearing which 
absorbs expansion and 
eases operation. The dou- 
ble gland feature — inde- 
pendently controlled pres- 
sure on plug and top pack- 
ing—still further eases op- 
eration and prolongs life. 







R-P & C offers you a single responsible 
source for bronze, iron and steel gate, 
globe, angle and check valves—cocks 
and lubrotite gate valves—bar stock 
valves—cast steel fittings—D'Este Auto- 
matic Valves and Engineering Specialties. 








MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa. » Atlanta + Boston + Chicago + Denver * Houston + Los Angeles » New York + Philadelphia + Pittsburgh + San Francisco * Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 








THE PETROLEUM ENGINEER, March, 1945 ; 49 




















4 
\ 
‘ 











fi 








- 























RICK STURDIER 


The patented design of the Moore KAY Derrick provide 
extra length and extra resistance to damage. 


In the KAY bracing system all active members are heay 
enough to take compression and all members reac 
regardless of the direction of the loads. This even distri 
bution of loading results in lower loads on the bolts. 





The KAY system eliminates long, limber tension 
members. 


Lee C. Moore KAY Derricks are available in a wide range 
of sizes and capacities, both standard and special. 
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* MIDWEST “STANDARD” 


BUTT- WELDING EL3OW 


\ 


ee _ 


>". EST “LONG TANGENT’ 


BUTT-WELDING ELBOW 


....and only MIDYVES 


Before you select welding elbows to use on any given 
piping job, it will be worth your while to consider the 
relative values of the two elbows shown. On some 
jobs the correct selection can mean a real saving of 
time and money. Only Midwest offers you the choice of 
either type elbow . . . and there is no difference in price. 


The “American Standard” elbow has a center-to-end 
dimension equal to one and one-half times the nominal 
pipe size. The Midwest “Long Tangent” elbow has 
a center-to-end dimension of one and three-quarters 
times the nominal pipe size; it has tangents (straight 
ends) equal to one-fourth of the nominal pipe size. 


These long tangents make it possible for pipe and fitting 
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offers THIS CHOICE 


to be lined up more quickly and accurately. Less pipe 
is required, a short nipple and an extra circumferential 
weld are frequently eliminated, and slip-on welding 
flanges are more easily used. 


Both elbows have all advantages of the unique Midwest 
manufacturing process: final working of the metal in 
compression (which means exceptional dimensional 
accuracy and uniformity), stress relieving, exact included 
angle, true circular section and uniform wall thickness. 











There has seldom been a time in the oil industry 
where profit depended so much on economical oper: 


ation as right now. 


That is why the Nixon Gas Lift has forged to the 
front so fast—it produces the oil, after other meth- 


ods fail—and it does it at less cost per barrel. 


And that's but half the story—the Nixon Gas Lift 
costs less for initial installation and maintenance 
costs are almost zero. Truly—the Nixon Gas Lift is 


the modern way of producing oil. 


Contact your nearest Wilson Supply Company store 
or sales office for complete information on the Nixon 


Gas Lift—they are available NOW. 


International Distributors of 
Nixon Gas Lifts and Nixon Regulators 


WILSON SUPPLY CoO. 


1412 MAURY ST., HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Oklahoma; Dallas and Beaumont, Texas. LOS ANGELES: 
Western Pressure Control, 5700 Santa Fe Ave. TRINIDAD, B.W.I.: Neal Massey 


Eng. Corp. 


BRANCH STORES: TEXAS—Gladewater, Barbers Hill, Bay City, Monchans, Alice, 
Victoria, Corpus Christi. LOUISIANA — Lake Charles, New Iberia, Harvey, 


Shreveport. ARKANSAS—Magnolia. MISSISSIPPI—Natchexz. 
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MORE THAN 3000 IN THE FIELD 


The Nixon Gas Lift is not an untried, 
unproven, complicated theory—just 
the opposite. There are today more 
than 3000 of them installed in the oil 
fields—doing everything claimed for 


them—and more. 
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Youngstown 
Salutes 


the DRIELERS 


‘Younesrown, - suppliers of good 
tubular products to two generations of oil and 


gas field workers, salutes the Drillers of World 
War II. 

Drilling in all parts of the country, opening 
up new fields, penetrating to new depths, the 
drillers have made a major contribution to the 
war effort. One hand on the brake, and one 
on the throttle, ever alert for danger signals, 


America’s drillers have made thousands of 
trips into the hole since Pearl Harbor. Work- 
ing overtime, getting along with short crews, 
making old equipment do, they have com- 
pleted 42,000 holes since America entered 
the war. To the driller goes the credit for 
drilling straight and fast--the responsibility 





for keeping rigs going and of keeping his 
men safe. The driller has stayed on the job 
at a critical time and our hat is off to him. 
Continuous performance is a big factor in 
oil and gas production. That is why Youngs- 
town tubular products are known and used 
throughout the oil and gas world. These pro- 
ducts are readily identified by the orange band 
markings. For over forty years they have been 
built to last and to give unusual field service. 








wn 


YOUNGSTOWN \ 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YQUNGSTOWN, OHIO 
EaRBON - ALLOY AND YOLOPSSFEELS 
Pipe and Tul Product ects - Plates - ana 


y oteel 
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Quality Control, through every step of 
manufacture, insures that J «L Seamless 
Casing and Tubing will give you leak- 
proof strings right from the start. 


Write for Technical Poper “Leak-Resistance 
of Casing Joints in Tension.” 




















 STEELL 


J&L Git COUNTRY PRODUCTS 


SEAMLESS CASING AND TUBING - J&L INTEGRAL-JOINT DRILL PIPE 
LINE PIPE - WIRE ROPE 






JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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“Reg. U. S. Pat. Off.” 


CONSOLIDATED RIGS 


OW Qiiling Nee 


National's complete line of 
IDEAL Consolidated Rigs 
offers you the choice of a 
well balanced efficient out- 
fit for any shallow or deep 
well drilling requirement. 


IDEAL Rigs permit maximum 
flexibility and accuracy, 
with extreme ease of con- 
trol, through the use of such 
features as the IDEAL Type K 
Brake, IDEAL Water-cooled 
Brake Rims, IDEAL Air-oper- 
ated Friction Clutch, Air Con- 
trol Valves, and Independent 


- IDEAL type 125 
High Speeds. CONSOLIDATED RIG 


The National Supply Company is the only manufacturer IDEAL Power Pumps, IDEAL Rotary Machine, Shrink 
who can offer a completely integrated drilling outfit Thread Drill Pipe, Shrink Thread Tool Joints, and other 
such as IDEAL Consolidated Draw Works, IDEAL Drive complementary equipment such as IDEAL Swivels, 
Group with SUPERIOR Internal Combustion Engines, Blocks, Connectors, etc. All these products are engi- 
neered with a background of skill and experience, to 
deliver an extra measure of profitable service to you. 


IDEAL trre so 
CONSOLIDATED RIG 


THE NATIONAL SUPPLY COMPANY 


General Sales Offices: Toledo, Ohio. Division Offices: Denver; Ft. Worth; Pittsburgh; Tulsa; Torrance 
Export: The National Supply Corporation, 30 Rockefeller Plaza, New York, N. Y., U.S. A,; 
River Plate House, 12 South Place, London, E. C. 2. 
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now on the production line... 


% New power for a new world—that’s what Sterling SHENG, Gosstine Ste Coed 
- gine. re, 6” s e, 76 bp. 

offers you now. As a result of war born techniques we to 190 hp. at 800 to 1800 xpm. 
have combined our nearly half century of uncompromis- VIKING Gasoline Eight Cylinder 
e e ‘i e ° e Engine. 8” bore, 9” stroke, 345 bp. 

ing quality and precision practices with mass production to 600 hp. at 700 to 1200 rpm. 
procedure. You can now profit from this unbeatable com- VIKING Diesel Eight Cylinder Se 
: : . : percharged Engine. 8” bore 9” stroke, 
bination in terms of lower prices, more power per pound See eetbhn. a aoe 
of weight and less operation and maintenance costs. Illus- ADMIRAL Gasoline Twelve Cyl 
trated are but four engines from the new Sterling line. der Supercharged Engine. 6% 


e bore, 614” stroke, 450 hp. to 1800 bp. 
Tell us what type engine you need and when you want it. at 1000 {0 20 rpm. 


STERLING ENGINE COMPANY, 1296 NIAGARA STREET, BUFFALO 13, N. Y. 
New York City, 900 Chrysler Bldg. ¢ Washington, D.C.,806Evans Bldg. e¢ Chicago, Illinois, 855 Board of Trade Bldg 


. “KEEP BUYING WAR BONDS” 
56 THE PETROLEUM ENGINEER, March, 1945 








LONG_TIME, NO REPAIR 





"IT IS POSSIBLE TO OPERATE A NEW 'CARDWELL' DOUBLE 
DRUM RIG FOR A PERIOD IN EXCESS OF FOUR YEARS AND 
DEPRECIATE THE MACHINE PRACTICALLY TO ZERO BEFORE 














Durable Rigs EXTENSIVE REPAIRS ARE NECESSARY." 

Have Durable 7 tt bj 
Drives of Frank C. Newsom 

DIAMOND REE NEWSOM DRILLING COMPANY 


ROLLER 
CHAIN 


Reduced repro- . 
duction of Card- 
well Mfg. Co. 
advertisement. 








The operation of well-engineered durable rigs re- torque requirements. Their use by leading rig 
quires drives of equal durability. Years of perform- _ builders assures low maintenance and maximum 
oo ance in the field have proved to contractors, engi- _—-years of trouble-free service. 
neers, field superintendents, tool pushers and drillers Diamond Roller Chain Drives on the equipment 
ylinder the reliability of DIAMOND Roller Chain Drives. you buy is added insurance of low-cost drilling. 
“— Diamond Chains withstand successfully the | DIAMOND CHAIN & MEG. CO., 441 Kentucky 
anil shock stresses, the long hours of operation, the Avenue, Indianapolis 7, Indiana. Tulsa Office: 
nal constantly increasing drill stem loads and greater 2238 Terwilleger Blvd. 
e Cylin- 
e. 6%" 
1800 bp. 
a DIAMO 
> Bldg. 
NDS” 
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loudry and TCC 
aviation fuel plants can 
he converted quickly 

(0 produce = S553 






is unmarred by any apprehension 
as to the post-war usefulness of 
their catalytic cracking equipment. 
For Houdry and TCC plants can be 
converted almost overnight to pro- 


automobile fuel ssessez 


pre-war methods. — 




















Houdry and TCC ene are 
adaptable to almost. any size of 
-refining operation (1,000 to 20,000 


economically | weep 


: HOUDRY 
- PROCESS CORPORATIO 
WILMINGTON, DELAWARE | ts 


Setey Cotalytic Processes ‘ond the. tcc 
gre available through the following licensing 


noe 
& 





















- |E. BL BADGER & SONS CO. : 


‘ : u refiners, approval 
HOUDRY /apare United Str Goverment nas 
4 ATALYTIC batt 2 a ; 
RO WAXY KY ‘Los meal is >a 
"THE LUMMUS COMPANY = i 
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HANDLING YOUR OIL... Dependably 


Oil is worth careful handling above ground if it’s worth drilling 
for and producing. That's the way thousands of operators figure it. 
And that’s why thousands of producers are today depending on the 
care that Parkersburg Bolted Steel Tanks and Separators assure. 
We've been in the business of building dependable oil field equipment 
since 1897, we've constantly improved our products through engineer- 
ing research, and we back up our products with know-how service 
that is unexcelled. 


THE PARKERSBURG RIG & REEL CO. 


PARKERSBURG & OCS PRODUCTS 
GENERAL OFFICES, PARKERSBURG, W. VA LA 
Plants at Parkersburg, W Va., Coffeyville, Kan 
District Offices 


Dallas - Houston - Los Angeles - Tulsa 
New York 

















ogg ty 


Inset: Parkersburg-Smith Separator on a Gulf 
Coast location. Background: The treating tank 
of a lease storage battery of Parkersburg 
Bolted Steel Tanks 





RB 4. 








| 
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CARBON has /Jow heat transfer properties. Graphite has high, Paradoxi- 
cally . . . because they are one and the same element! We manufacture 
both forms ... as well as ‘““Karbate” material which is either one made 
impervious to fluid seepage. 


The paradox makes possible widely diversified uses of carbon and 
graphite. Built-up carbon furnace linings, for example, insulate outer fur- 
nace walls, while keeping their strength and shape at the highest tem- 
peratures encountered. In contrast, graphite chill molds for furnace 
“over-runs” cool metals quickly without cracking or sticking, and save 
shop time, materials and mess. 


In “Karbate” heat exchangers, high heat transfer goes hand-in-hand 

with resistance to practically all corrosive chemicals . . . plus strength 
wr and dimensional stability. 
Thermal Shock Nas ; These and many other chemical, metallurgical or textile industry ap- 
plications of “National” carbon and graphite and “Karbate” specialty 
products depend on their sometimes paradoxical but always broad com- 
bination of useful properties. Inquiries are invited. 


KEEP YOUR EYE ON THE INFANTRY...THE DOUGHBOY DOES IT! 


Cerrosion 
Resistant 





High or Low 
Heat Transfer 


No Deformation 
at High Temperature 


Not Wet by 
Molten Metal 
BAR OF WHAT? : 
Carbon. Graphite, or : ae 5 
“Karbate’ materials, of course! The registered trade-marks “National” and “Karbate” distinguish products of National Carbon Company, Iae. 
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ASSURES OUTSTANDING PERFORMANCE, 
TODAY AND TOMORROW 


ONTINUING Ojil-Well Cement Laboratory re- 

search, guided by day-by-day field contact — 
plus rigid quality control in mill production—assures 
outstanding performance, in the field, today and 
tomorrow. Use 'STARCOR’* for deep wells, high 
sulphate resistance. For deepest wells, ‘TEXCOR’™, 
with extra-long thickening time and high sulphate 
resistance. 'INCOR’* for earlier drill-out in mod- 
erate-depth wells. LONE STAR CEMENT for de- 
pendable all-around service. Protect your invest- 


ment by using the Cement that fits your well! 
*Reg. U.S. Pat. Off. 


LONE STAR CEMENT CORPORATION ¢ DALLAS « HOUSTON 
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Designed for high speed transport- 
ation, the 36-L can be moved at 
speeds of 30 miles per hour and 
faster with this semi-trailer mount- 
ing. Also available is skid-type 
base for easy skidding to derrick 
floors, trucks, mudboats. 
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Say | 
— Eee 
= handling of i ’ 
tailing-in, § | | 
i top-to-bot- : 
bs tom, clean- if 
B57 out, deepen- +. iii 
=| ing, swab- [\. 
2 bing, servic- of 
= ing, and fish- 
=| ing makes 
%_ the 36-L an 
@j all-around : eau 
Doce, i nce ne 
ei the 36-L you‘re “ready for anything.” Spu ine Ss 
Fe = hangje . Ttion Morroy, ap ae Erie 
e exclusive : e 7 et ea St, 
BUA rubber shock ff just q 7 TRY jobs, age ® Mobility, yp, Wmooth 
absorber under #1) ou tg} f the Operatj y t 
the crown sheave [# andi em a hy + — these are 
keeps drilling smooth fq “°Atures “T you Wo “al 36-1, wil] 
with minimum vibra- jf at m this ag TK, k be 
tion, imparts elastici- i . “an Profit they‘ ; ll er the 
ty and long life to the fg ~° 7 Stor 
drilling cable, lets Y 
tools strike a sharp, 
snappy blow for real 





footage. 


EASY OPERATION 
In 20 minutes, two 
men can easily 
raise or lower the 
derrick on a 36-L. 






The convenient 
arrangement of 


A strong latticed 
steel box structure 
of the telescoping 
type, the derrick is 
extended and rais- 
ed by a worm-gear 
driven power 
winch. Folding | 
tubular braces keep | 
derrick secure. 


OILFIEL 


ed 
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meh 


wrk 
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D 


controls ona 
Bucyrus-Erie saves 
time, makes op- 
erating easy. All 
controls are 
grouped together 
Close to the hole 
_ for quick action if 
' trouble starts. se | % 












ae 


S _ % 
SPUDDERS OF TOMORROW . 
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BETI ER 1 


Ever since B&W produced first seamless alloy 
steel tubing commercially back in 1922, it has 
continued to pioneer important improvements 
in tubing for high temperature, high pressure, 
oxidation and corrosion-resistant services. Day 
in day out in B&W large, complete tube lab- 
oratories, engineers and technicians-are dili- 
gently and constantly searching for better 
alloys or how to improve present alloys that 
will extend the life, reduce maintenance, and 
increase dependability of tubing in refineries, 
synthetic rubber plants and chemical plants. 





a J 





Today B&W seamless tubing is available in 
a complete range of alloy steels. That means 
there's a BEW tube for any refinery need. 

Improvements being made in seamless tub~ 
ing at B&W are available for both your pres- 
ent and future requirements. More and more 
tube users are taking advantage of B&W tube 
engineering and production facilities these 
days. Reason is B&W is in position to match 
tubes to jobs without prejudice toward any 
type. By bringing your tube problems to B&W 
you also centralize your purchasing problems. 


ge 


ll . 
SEAMLESS. Complete range of carbon and alloy 


steels. Sizes: 2 in. to 85% in. O.D. 
ELECTRIC-Resistance Welded Carbon grades. 


Sizes: 3% in. to 4 in..0.D. 


o THE BABCOCK & WILCOX TUBE COMPANY 


Seamless Tube Division 
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Welded Tube Division 
Alliance, Ohio 


TA-13¢ 


“1 B&W MAKE —__ ane TEES 
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American industry flows through fairbanks valves 





strength of a nation 


Supplier of sinew for mighty war The large quantities of Fairbanks Valves used in 
machines, steel means business from the first flares of _ the steel industry afford a striking example of what 
its fiery birth. To the clang of giant hammers shaping we mean when we say “American Industry flows 
it to man’s use, steel as a metal and as an industry is through Fairbanks Valves.” This wide line of bronze 
piling up a year-after-year performance record that and iron valves is backed by more than fifty years of 
staggers imagination. ain ne, frequent advances in manufacturing . . . con- 

Steel is vital to our economy in a way no sistent improvements in materials. 
other material can parallel. And in no other a pp Fairbanks Catalog Number 42 gives speci- 
field is the service of valves by the thousands eae fications, prices. If it’s not in your files now, 
more important to steadily-maintained high ie ie we suggest you write today. When we send it, 
levels of essential production. AE )\ — we'll advise you of nearest distributor. 


Ts | mn k Company 


393 LAFAYETTE STREET, NEW YORK 3, N. Y. 4 
0, Moss. + ~~ ‘1S Ferry Street, Pittsburgh 22, Pa.” 


st ln ps 
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POWER TO WIN 


Skilled experience in Research, 
Design, Engineering Development, 
Facilities, Correct Tooling, Coordi- 
nated Planning and Manufacturing 
plus many Continental features, 
including Individual Porting, Roto 
Valves and Con-Tem Cooling Sys- 
tems are responsible for depend- 
able Red Seal Power — the Power 
to Win. 










Awarded to the 
Detroit and Muskegon 
Plants of Continental 
Motors Corporation 
for High Achievement 







Your Dollars are Power, Too! 
Buy War Bonds and Keep Them! 
SALES AND SERVICE 












WICHTEX MACHINERY CO. 


NATIONAL WELDING & GRINDING CO. Dallas 
C. JIM STEWART & STEVENSON CO. Houston 
STANDARD TOOL & MACHINE CO. Longview 
DIESEL POWER & MACHINERY CO. Oklahoma City 
DIESEL POWER & MACHINERY CO. Tulsa 


Wichita Falls 





IVERSON TOOL CO. Branches: Artesia, N. M.; Borger, 
Tex.; Odessa, Tex.;: Tampa, Tex.; Wink, Tex.; Okla- 
homa City, Okla.; Okmulgee, Okla.; Salem, Ill. 


[ontinental Motors [orporation 
MUSKEGON, MICHIGAN 
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You'll enjoy using 
this smart little 


RIFEEIbD 
Ratchet Threader 








Die Heads lock in either side 


e This 111R threader is a time-saver on pipe from 
Ye" to 1%". Click the size die head you want into 
the-ratchet ring, from either side. No special dies 








| 
| 


| 
| 


| 


needed for close-to-wall threads, just reverse the al- 


loy steel chasers, easily removed also for regrind- 
ing. You'll like this efficient rugged little steel-and- 
malleable threader—ask your Supply House. We’re 
trying our hardest to meet the big demand for 






appreciated. 


& Handy carrier with any 
combination of sizes. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 
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RIZAIDS... your | 
patience is greatly | 


* Trade Mark Registered. 


FLORIDIN COMPANY, INC. 


Room 54, 270 Liberty Street 












HELIUM PLANT AT EXELL, TEXAS 


HELIUM RECOVERY 
makes use of , x 


y The fact that granular 


Florite Desiccant is employed as 
a drying agent in the processes of 
modern helium recovery at the Exell, 
Texas, helium plant of the U. S. Bureau of 
Mines, is one of many examples of the 
adaptability of Floridin products to a 
wide range of exacting uses. As adsorb- 
ents, desiccants, catalysts and catalyst 
carriers, Floridin products have become 
widely known and approved by the petro- 
leum, vegetable-oil refining, and chemical 
manufacturing industries. Write for de- 
scriptive material, indicating what appli- 
cation you have in mind. 





ADSORBENTS 
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Warren, Pa. 








N OTHING can be left to chance in the control of today's pipe lines. 
Nothing is left to chance in the manufacture of Westcott Pipe Line 
Valves. 


Westcott valves are precision built for the oil and gas industries ex- 
clusively. They are designed with the assistance of men who know best 
what a valve must be to give proper, dependable operation... the 
pipe line operators themselves. 


For positive control insurance, specify Westcotts. Your Continental 
representative has all the details. 


THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 
EXPORT DIVISION 
30 Rockefeller Plaza New York City, N. Y. 


’ Representatives 
MEXICO ARGENTINA ENGLAND TRINIDAD BRAZIL 


CONTINENTAL 


SERVING THE OIL AND GAS INDUSTRIES 








TAMA 
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“like a glove / 


You specify J] & L tubular goods for pipe line and other 
oil field jobs for the same good reason that you want 
experienced, competent, conscientious men....It gets the 


5 


job done. 





JONES & LAUGHLIN SUPPLY COMPANY | 


Subsidiary of Jones & Laughlin Steel Corporation Jae 


_ 
“TULSA, OKLAHOMA —~_CEL 
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DoALL is a natural for pipe men—for 


maintenance work—for straight line 
cutting, odd shaping or contour work. 
Rounded joinings at the left‘are made 
on the DoALL in 8.28 to 15.00 minutes 
each, depending on size. 


Today DoALL is death to bottlenecks 
and is saving thousands of valuable 
man hours in war plants. Work on 
metals, alloys, laminates, plastics and 
wood—piping and tubing, bar stocks, 
blocks a foot thick, stacked sheets. 


Investigate the DoALL— 6 models to choose 
from. Write for illustrated literature. 








CONTINENTAL MACHINES, INC. 
1325 S. Washington Ave. °* Minneapolis 4, Minn. 
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~ SPEED UY 


NUR DRILLING... 





= 


by equipping your 
slush pumps with all 


~ MISSION SLUSH PUMP PARTS 


MISSION Fluid End PISTONS at much less than its original cost by simply in- 
GIVE YOU EXTRA LONG SERVICE because stalling new piston rubbers on the old body. These 
of the extremely long, trouble-free piston rubber rubbers are easily replaced at the rig without re- 
life. These rubbers are usually giving good service moving the piston from the rod. 


long after ordinary pistons have worn out due to: 
1, the combination of tough rubber compound and 
advanced design; 2, the large wiping surface and 
positive seal, assuring longer life for rubbers. 
Other advantages accruing from this principle are 
longer liner life, more fluid per stroke, and more 
hole per hour. 


MISSION PISTON RODS 
. . « have been the choice of leading operators 
all over the world for years. The excellent wearing 
qualities of the file-hard surface is due to Mission's 
special combination of heat treatment and rod 
material. These rods combine a core tensile 
strength of over 120,000 pounds per sq. in. with 
Replaceable Rubbers Reduce Piston Renewal exceptionally high ductility. This combination of 


Cost—When after a long, uninterrupted run, the strength and toughness gives maximum protection 
rubbers are finally worn out, the piston is renewed against rod breakage. 













WS $40b4. 


MANUFACTURING CO. 





USE ALL 


MISSION PUMP PARTS 
VALVES, PISTONS, RODS AND 
GLAND PACKINGS 








HUMBLE ROAD \ ) HOUSTON, TEXAS 


Export Office, Room 1636, 30 Rockefeller Plaza 
New York 20,N. Y. 
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"a Nysopy, we hope! But if the time 
ever comes when a swivel must 
handle drill string of that length, 
you can count on Emsco having a 
swivel developed to handle the tre- 
mendous loads involved. For Emsco 
Swivels are already built to meet 


tions encountered under actual drill- 


capacity for greater loads than the 
deepest drilling now calls for. 

' ) \ 
Emsco Swivels are especially de- \\ 
signed so that all bearings are rigid- 
ly supported” by the housing, thus 
diminating distortion under heavy, 


lads. Packing is of the self-sealing \ 
ype, automatically conforming to \“S 
varying pressures, and eliminates  ~* 


the necessity of adjusting wash pipe 


groove type is especially provided to 
prevent the entrance of mud, water, 
or other foreign substances to the 


they're worth every cent which goes 
into them. They reduce overall drill- 
ing costs because of their long life, 
their resistance to costly break- 
downs, and their reliable perform- 
ance under difficult conditions. 





DALLAS PLANT 
HOUSTON PLANT 
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rigid ratings far in excess of condi- FR 


ing practice. It’s reassuring to know s 
that with an Emsco Swivel youhave SS 


glands with wrenches. A mud ¥& £/\s, 
throw-out bonnet of the tongue and / 


swivel body. / / 
Emsco Swivels are costly to build but 
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EMSCO DERRICK & EQUIPMENT COMPANY 


Houston, Tex. © Los ANGELES, CALIF. ¢ Dallas, Tex. 
Distributors: 
Continental United States, Except California, Oregon 
and Washington... THE CONTINENTAL SUPPLY 
ComPANy, Dallas, Tex. © California, Oregon and 
Washington...Emsco Dearicx & EQUIPMENT 
Company, Los Angeles, Calif. ¢ Export and Eastern 
Canada... THE CONTINENTAL SUPPLY COMPANY, 
Inc., New York, N. Y. © Western Canada... THE 
TURNER VALLEY SuppLy Co., Lrp., Calgary, Alberta, 
Canada. 
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ATCHING the superior qual- 
{ ities of OIC Bronze and Iron 

Valves that have been out- 
standing for more than 60 years, OIC 
Cast Steel Valves are in pace with 
today’s emergency demands... filling 
a definite need wherever steel valves 
are required. 


Combining time-proved features with 
tested modern refinements, they equal 
and exceed the quality and perform- 
ance standards set by the principal 
users’ and manufacturers’ specifica- 
tions. 


OIC Cast Steel O.S. & Y. Gate Valves 
are built to control fluid flow depend- 
ably and absolutely. They are con- 
tributing vitally to the efficient opera- 
tion of: 


Petroleum Refineries 

Oil & Gas Pipe Lines 

Central Power Generating Plants 
Industrial Power Units 

General Industrial Processes 


OIC Steel Gate Valves* are regularly 
available in trims suitable for oil, oil 
vapor, steam, water, gas or air service 
over a broad range of pressures and 
temperatures. Valves with trims for 
other services available on special order. 


MAAAMAAAA Ah dota 
HOMME iAisp 


‘ 
56646666 


png ELE 





There isan OIC Distrib- 
utor near you, ready to 
demonstrate to you the 
many superior features of 
OIC Cast Steel Valves. 
Call him .. . or write to 
us for details. 


*Also available are companion OIC Steel Globe, Angle and Swing Check Valves. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


Valve 


Ouality Leaders in Manufacture Since 1883 
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] Install « Looling Syste 
- That fits Your Neggs 





Young-Happy Quad Installation Cooling Jacket Water For Seven 600 HP Gas Compressor Engines 


The many advantages of using YOUNG - HAPPY Atmospheric Cooling 
Equipment for cooling engine jacket water and lubricating oil, apply equally 


as well to larger engine and plant installations as to individual 


SAVES YOUNG-HAPPY Coolers, being an en- 
ENGINES closed system, completely avoid scale and 
corrosion in engine jackets; or scale and corrosion 
from owter exchanger surfaces. 


SAVES 
POWER 


sary under existing atmospheric conditions. 


Uniformity in temperature control ‘is ob- 


SAVES LOSS 


tained by operating only those fans neces- » 


units. 


SAVES WATER Using but a few gallons of water 
AND PAINT daily, without waste or drift, 
YOUNG-HAPPY Coolers not only conserve water 
supply, but also eliminate damage to paint and other 
equipment. 


Aa Salvageability of this equip- 
FROM MOVING ment is high, as only a min- 
imum 6ffoundation or concrete work is necessary to 
install, if eyer relocated. 


“Happy Chases Heat” 


YOUNG-HAPPY Coolers are 
backed by many years of engi- 
neering and manufacturing 
ex perience 


Rubber Belting 
Leather Belting 
V Belts 


Arkansas . . 


V Belt Sheaves 


Pampa, Texas. . 


Formerly HAPPY BELTING COMPANY 
TULSA, OKLAHOMA 


Seminole, Oklahoma. . 


. Odessa, Kilgore and 


Let us apply our experience to 
your cooling problems 
Just drop us a line. 


Happy Pumping Units 


Young-Happy Engine 
Jacket Coolers 
. Smackover, 
Power Transmission 
Equipment 


. Salem, Illinois .. . 


Wichita and Ellinwood, Kansas. 
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For Refinery Piping Systems 
Look to CRANE for all Materials 























e ONE SOURCE OF SUPPLY 


e ONE RESPONSIBILITY 
FOR ALL PARTS 


e ONE STANDARD OF QUALITY 











Simplify your task of making deferred replace- 
; me plenty 
ments and keeping piping systems at peak : 
efficiency. Use Crane complete piping mate- 4] quiet 1 
rials service. One source—your Crane Branch Steam 
or Wholesaler—supplies all your requirements wie 
for any job. One high standard of quality in drillin 
all piping parts—and one responsibility for The 
them—help assure the best installations. Crane 
Co.’s 90-year leadership in the piping equip. ]j famou 
ment field insures your complete satisfaction. roller | 
is pra 
There 
Xe} | contre 
= ~ & 
OTH 
° 1. Hig 
cau 
are 
2. SLL 
off 
ane 
3. Pis 
for 
Gasoline and vapor lines from top of cracker 4, Ste 
' po 
SERVICE RECOMMENDATIONS: Crane Cast Steel Globe Valves cyl 
with ball-type disc as shown here are specially designed for , po 
oil services. With Exelloy trim, they are recommended for 
all oil or oil vapor service at temperatures over 500° F. and 
for most corrosive and unrefined oils regardless of tempera- 
tures. These valves are available for all working pressures 
up to 2500 pounds at 1100° F. Made in all sizes; with 
screwed, flanged, or welding ends. See your Crane Catalog 
for complete specifications on these and other complete 
lines of Crane Steel Globe and Angle Valves. 
CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas — 
tay VALVES - FITTINGS - PIPE 
PLUMBING - HEATING - PUMPS | — 
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quiet in operation. These are the reasons why Gardner-Denver 
Steam Slush Pumps have been chosen for so many rotary 


drilling jobs. 


That smoothness and quiet operation are the result of the 
famous Gardner-Denver telescopic valve action. The enclosed, 
roller bearing steam valve gear, equipped with telescopic levers 


is practically noiseless .. . 


There’s plenty of power here, yet it’s always under perfect 


control. 


OTHER “SMOOTH” FEATURES 


1. Higher lifts . . . less fluid friction be- 
cause passages and suction manifold 
are streamlined for smooth flow. 


2. SLUSHPROOF hardened rods and liners 
offer extreme resistance to pressure 
and abrasion. 


3. Pistons and cylinders cast in GarDurloy 
for longer life. 


4.Steam cylinders designed for 400 


pounds maximum pressure . . . fluid 
cylinders hydrostatically tested to 6000 
pounds pressure. 


Packed with power for the deepest well... 


plenty of power for all types of formations... yet smooth and 


assures smooth, quiet operation. 


Telescopic valve gear 


For complete information, write for descriptive bulletin 


Gardner-Denver Company, Quincy, 
IWinois .. . Dallas—Houston—Tulsa— 
St. Lovis—Los Angeles—San Francisco 
—New York—Chicago—Pittsburgh. 


Continental Supply Co., Continental 
Bidg., Dallas, Texas. Republic Supply 
Company (of California) 2122 E. 7th 
Street, Los Angeles, California. 

















s 
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OIL MEN everywhere recognize the outstanding 
achievements of Continental Oil Company. Conoco as 
in important unit of an industry dedicated to maximum 
production for war, utilizes proven methods and pro- 
cesses which insure the greatest efficiency. 


It is significant that where salt-bearing crudes are 
encountered, Conoco employs ‘Petreco Desalting. It is 
significant also that Conoco first installed a single unit 
Petreco desalter... followed by three Petreco units in 
another plant . . . and quickly thereafter by an additional 
installation of eight Petreco units. Recently Petreco 








completed a specially designed high-capacity desaltet 
for Conoco in still another refinery. 


These “repeat” installations for a company of Conti 
nental’s caliber are graphic proof that Petreco Desalting 
efficiently conditions crude to meet strictest manv- 
facturing specifications. 


PETROLEUM RECTIFYING COMPANY 


5121 So. WAYSIDE DRIVE, HOUSTON, TEXAS 
530 WEsT SIXTH STREET, Los ANGELES 14, CALIF. 
648 EDISON BUILDING, TOLEDO 4, OHIO 


Representatives in all principal fields and refining centers 


PETRE<C9O 


DESALTING - DEHYDRATING 
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they count! 
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McCULLOUGH TOOL COMPANY .. . 5820 South Alomeda Street, Los Angeles 11, California 
Export Office: 30 Rockefeller Plaza, New York 20, N.Y. 


HOUSTON, TEXAS ODESSA, TEXAS NEW IBERIA, LA SEMINOLE, OKLA 

WICHITA FALLS, TEXAS TYLER, TEXAS SHREVEPORT, LA LAUREL, MISSISSIPPI 

VICTORIA, TEXAS McALLEN, TEXAS HOUMA, LA. CASPER, WYO 

CORPUS CHRISTI, TEXAS ALICE. TEXAS LAKE CHARLES, LA LOS ANGELES. CALIF 
GEO. WEST, TEXAS MAGNOLIA, ARK OKLAHOMA CITY, OKLA 


VENTURA, CALIF 
BAKERSFIELD, CALIF 
AVENAL, CALIF 
SACRAMENTO, CALIF 
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ESTABLISHED /869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS /ND. 





PUMPS 
RECIPROCATING 
CENTRIFUGAL 





BRANCH OFFICES 
32] W TENTH ST. NEW YORK HOUSTON 


CHICAGO 








for firing Large Boilers in Petroleum 
Refineries and Chemical Plants, etc. 


Up to. 600 gallons of heavy oil per burner per hour can be burned efficiently 
with the Type SAL. This is about 90 million B. T. U. Operates equally well using 
either steam or compressed air for atomization . .. needs only occasional clean- 
ing and a minimum of maintenance. 





The SAL is installed frequently as an alternate to pulverized coal, coke or natural 
gas in boilers up to one million pounds per hour steam capacity. 


Our 33 years experience in the manufacture and application of fuel oil and gas 
burners can help you meet your combustion problems. Call on us. 


NATIONAL AIROIL BURNER Company, Incorporated 
1259 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PENNA. 


OIL BURNERS © GAS BURNERS © GAS PILOTS © PUMP SETS © EXPLOSION DOORS 
ACCESS DOORS © AIR DOORS © BURNER BLOCKS © FURNACE OBSERVATION WINDOWS 


renee 


CAPACITY OIL BURNER 
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years of experience. Those men know the 
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INTO 
PURPLE 


STRAND 
ROPE 


Many’'s the time you've watched your 
Purple Strand rotary line hauling up drill 
pipe. Looks pretty simple, for Purple Strand 
is built to handle the load easily. But did you 
ever stop to figure the actual tonnage that 
hangs from the hook as the string starts up? 

Suppose you're at 12,000 feet, using 42- 
inch pipe. The string, we'll say, weighs 


14) 


= 


We 
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Po 
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aound 16% pounds per foot. Your total is 
nearly a hundred tons of drill pipe—a ton- 
nage equivalent to the weight of twenty good- 
sized elephants. 

To raise such a load, rotary line needs 
muscle. That’s why every foot of Purple 
Strand is precision-built; why it’s designed, 
fabricated, and tested by craftsmen with 





loads it has to handle in rotary work. 

Because of the high speeds and severe 
stresses encountered at the drum, Purple 
Strand is frequently specified in the Form- 
Set (preformed) construction. Buyers like 
Form-Set’s easy spooling; even more, they 
like the way it resists destructive 
bending fatigue. Pre- Se, 
formed rope is a dur- 4 wy 
able, “wearable” 
tope...it’s a good 
bet for long-range 


When you think WIRE ROPE 
... think BETHLEHEM 


overall economy. 
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A. G. CHANDLER 


REED EASTERN DIVISION MANAGER 
SALEM, ILLINOIS 





A YOU SAVE ON YOUR RIG 
: MAINTENANCE COSTS ALL THE 
+s WAY DOWN 
Mntaed FOR GREATER . ‘“ 
STRENGTH 


oe Reed Rock Bits drill faster with less weight 





because of the twisting, tearing action of the 
cutter teeth, inherent of the basic Reed design. 

Fast drilling with light weights, which is 
possible in nearly all formations, results in a 
substantial saving on rig maintenance all the 
way from the crown block to the bit. Where 
it is necessary to use heavy weights as when 
drilling extremely hard formations, the basic 
, Reed cross-roller design which gives individual 
support to the cutters, makes for greater 


strength and safety. 








ROLLER BIT COMPANY 


H O U S$ T ON » fe oa ae 
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FORGED FOR ENDURANCE. 





There is no Substitujfe 
for Quality 


Wherever flanges are used, the extra 
measure of safety and endugance that 
protects pressure piping syst#ms against 
costly breakdowns is Contglled Quality. 


ing metallurgical contrAl  segean, a 
and each bears the s¥m- inti 

bol of Controlled Qéality 
identification /. . the 

Ladish Heat Code. | 


e) 
8) 
e) Ladish flanges are produged under exact- 
() 
8) 


FITTINGS DIVISION 


LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 
MILWAUKEE SUBURB 
District Offices: Lincoln Bldg., New York City * Rockefeller Bidg., Cleveland * Peoples Gas Bldg., Pittsburgh © Sterling Bldg., Houston * Petroleum Bidg., Los Angeles 


TO MARK PROGRESS 
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PURPOSE OF THE CEMENTROL SHOE: 


The purpose of the Larkin Cementrol Shoe is to prevent 
the downward movement of cement below the casing shoe 
during and following the cementing operations, eliminating 
the possible cement sheathing of the face of the formation. 

Many operators have found while drilling-in after casing 
was cemented that the cement had squeezed itself back into 
the producing formation and temporarily, if not permanently, 
damaged the productivity of the well. All manner of added 
difficulty and expense has been encountered putting the well 
on production; wall scraping, under reaming, shooting, acid 
jetting and cleaning out of such wells. Some were lost entirely. 

At the request of and in conjunction with Engineers of oil 
companies that were experiencing trouble, Larkin began the 
task of developing a tool to overcome the difficulty. Many 
ideas were put forth, much experimentation done and many 
design changes. The final result is the Cementrol Shoe shown 
here—A tool that is tried and proved both in the laboratory 
and in the field. It may be your solution to some cementing 


problem. 


HOW THE CEMENTROL SHOE WORKS: 


The Cementro! Shoe acts as a conventional float shoe while 
casing is being run. The familiar Larkin Bakelite Guide and 
Valve Assembly provides this. 

When casing reaches cementing depth a Bakelite ball is 
dropped and is pumped down slowly until it comes to rest in 
the seat of the internal Bakelite middle section in the 
Cementro!l Shoe. Through keyhole shaped slots in the steel 





ST. LOUIS, MO. 


WAREHOUSES: Houston, Corpus Christi, Odessa, 
Shreveport, Tulsa, Great Bend, Wichita Falls 


EXPORT: 74 Trinity Place, New York City 


A Major Step in the Progress of Oil Well Cementing 


LARKIN PACKER CO., INC. . 


LARKIN CEMENTROL SHOE 


body of the shoe this middle section is pinned with shear pins 
to a sliding steel sleeve on the outside of the shoe. This 
sliding sleeve is in contact with the Packing Elements. 

After the ball has seated pump pressure is continued, and 
before a pressure of 300 P.S.I. has been reached the internal 
Bakelite middle will have moved downward, forcing the ex- 
ternal steel sleeve downward against the packing elements and 
expanding them firmly against the wall of the hole, thus 
packing off the casing on the outside. Pump pressure is con- 
tinued until it reaches approximately 850 P.S.1., at which point 
the pins shear, the Bakelite moves further downward, opening 
side ports through which the well is cemented. Slips lock to 
prevent the external sleeve from moving upward, and the 
packer must remain expanded. The Bakelite ball and middle, 
bridge the casing on the inside, the packing element packs 
off on the outside, and no cement can pass to the formation 
below the Cementrol Shoe. After cement has set, the Bakelite 
mechanisms can be easily drilled out and no cement will be 
encountered below the shoe. 

The Cementrol Shoe has the added advantage of centering 
the casing in the hole so that there will be an evenly spaced 
flow of cement slurry up around the pipe. 

A baffle collar to stop the cement plug, yet allow passage 
of the bridging ball, can be furnished. 


Larkin wishes to express here, sincere appreciation 
for the invaluable assistance and advice so freely given 
by the engineers and other personnel of oll companies 
who shared in the development of the Larkin Cementro! 
Shoe. 


e@ Reg. U. S. Pat. Off. 

















Read the record of Superior Oil Co.'s C. A. Grove No. I. 


The Superior Oil Co. has probably set a new record for 
deep pumping with rods on their C. A. Groves No. 1 
well 10 miles east of Canton in Van Zandt County, Texas 

. using TEXASTEEL Rods. Rods in use are 8,600’ of 
%"’ Grade A Texasteel Electric Steel Sucker Rods, pin 
and pin, with hardened and ground couplings, and one 
15’x 1%” Texalloy Polished Rod. 


Rods were run to a depth of 7,600’ and pumping started 
at 15 strokes per minute using an air balanced pumping 
unit on a stroke of 66” and a 1%” fluid packed pump, 
size 2” x 11%4”x10’. Pumping at this depth was continued 
24 hours a day, 7 days a week for 30 days, when the 
pumping depth was lowered to 8,456’ 2” and speed 
slowed to 12 strokes per minute. Pumping was then put 
on a 12 hours per day, 7 days per week basis, and 


ELECTRIC STEEL 


after nine months the well is still pumping on a 66” 
stroke. Lease Superintendent reports highly satisfactory 
performance from rods. 


Daily production of well is 60 barrels of 38.7 gravity oil 
with no water. The peak polished rod load is approxi- 
mately 25,000 lbs. ; 


The highly satisfactory performance of Texasteel Rods on 
this Superior well is typical of the service that you can 
get from Texasteel Rods in YOUR wells ... because 
Texasteel Rods are manufactured from the steel of to- 
morrow .. . Electric Furnace Steel . . . steel that is 
amazingly resistant to corrosion and fatigue. 


Texasteel Electric Steel Rods are available TODAY. 
Write our nearest office for quotations. 


SUCKER RODS 


TEXASTEEL MANUFACTURING CO. 


Houston, 217 West Bldg., Phone Charter 4-3301 © Kilgore, P. O. Box 916, Phone 1054 ® Tulsa, 310 Thompson Bldg., Phone 2-2339 


FORT WORTH, TEXAS 


“The Steel of “/OMmOVLOW 
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THIS...is the first civilian announcement of the war-born blended 
nulti-protein foaming agent for highspeed extinction of gasoline, oil and other serious 
fires. The U.S. Navy uses this effective multi-protein foam extensively for preparedness—and 
for quickly extinguishing fires on shipboard and at shore bases. MEARLFOAM-S yields 
the live, lasting foam with the tough, elastic water-retaining film. When split-seconds 
count—you can rely on MEARLFOAM-5 to put fire out fast—keep fire out, permanently! 


Completely safe and non-corrosive — may be used 
in standard Mechanical Foam-Forming Equipment 


FOAM ON 
FIRE OUT... guy’ 


THE MEARL CORPORATION 
153 Waverly Place, New York 14, N.Y. 
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When you want speed in pipe line construction, don’t 
underestimate the quality of straightness in Republic 
Electric Weld Line Pipe. 


Republic Line Pipe is straight over its entire length. 
It makes pipe ends match up better for faster welding. 
It makes lines lay straight in the ditch. It helps get 
the job done sooner and saves on construction costs. 


Many cost-wise oil country men prefer /ine-proved 
Republic Electric Weld Line Pipe, too, for its Uni#- 
form Wall Thickness, Uniform Roundness and High 
Weldability which help produce strong field welds 
quickly—for its High Ductility that saves time on the 
bends—for its Long Lengths that mean fewer welds 
and double-quick laying speed—for its Freedom from 
Scale that reduces line cleaning and valve replace- 
ment costs. More than 40,000 miles in service, in- 
stalled during the past 15 years, have proved its 
dependability. 


For line pipe that lays fast and lowers cost, always 
specify Republic Electric Weld Line Pipe. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


REPUBLIC 


LINE PIPE 


NORMALIZED CASING AND TUBING 
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When This Tank Settles... 
Dresser Couplings Relieve Piping Stresses 


-eeAND STAY TIGHTS 





Settling foundations, temperature changes, earth tremors 


and the like often displace tanks so that ordinary pipe 
Dresser Couplings 


commecti hishly d h int of failure. 
ections are highly stressed, to the point of failure for Tank Connections 


Dresser Couplings have a resilient compressed gasket seal 
which “gives and takes” to relieve these stresses without 
loss of sealing power. 

This is only one of the ways Dresser Couplings solve 
piping problems. Together with tightness under usual and un- 





usual operating conditions, Dresser Couplings incorporate sim- 





Style 40 


plicity, flexibility, speed and ease of installation which give 


Style 38 


the most practical answers to many oil piping hookups. Send 
Style 38 is the standard Dresser Coupling, used 
where pipe-ends come fairly close together. 
Dresser Manufacturing Division, Dresser Industries, Inc., Bradford, Pa. For closures, or where excessive pipe pull 
Houston Office and Warehouse, 1121 Rothwell Street, Sec. 16, Houston, is anticipated, use Style 40 Long Sleeves. 
Texas; in Canada: Dresser Manufacturing Company, Ltd., 60 Front 
Street, West, Toronto, Ontario. 


DRESSER covrrrnes 


for Plain-End Pipe 
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us your inquiries for any size, any quantity, any application. 



































WAR BOND MA 


— CLASS oF 63 


Someday you'll want to see that boy, 
or girl, of yours off to college . . . and 
right now is not too early to start mak- 
ing plans. 


Maybe your youngster, like so many 
other American boys, will work his way 
through school... but even in that case 
you'll want to be in a position to give 
him a little help if he needs it. 


By what you put aside in War 
Bonds today you can help make sure he 
gets the same chance as other boys, 
tomorrow. 


Chances are you're already on the 
Payroll Savings Plan. Saving as you’ve 
never been able to save before. This is 
fine not only for you, but for your 
country— provided you keep on saving. 





But take your dollars out of the fight 
—and you will be hurting yourself, your 
boy’s future, and your country. 


Buy all the bonds you possibly can. 
Try to get even more than you ever 
have before. And remember this... 


For every three dollars you invest 
today, you get four dollars back when 
your Bonds come due. You, and your boy, 
can use those extra dollars. 


Make sure you get those Bonds! Hold on 
to them till they come due! 


WILLIAMS BROTHERS CORP. 


ENGINEERS CONTRACTORS 
Oil — Gas — Gasoline — Water Pipe Lines and Pump Stations 
NEW YORK . TULSA ° ATLANTA . HOUSTON 
. This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Counct) * 
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Pipe Lines, Too, Are 
Helping Win The War 





Like battleships, tanks and airplanes, pipe lines, too, are fighting mechanisms of 
World War Two. Without them neither the production lines on the home front nor 
the battle lines in foreign lands could be supplied with the petroleum products so 
essential to victory. 


And the O. E. Dempsey organization has been “in the service” on practically every 
major pipe line project since Pearl Harbor. Fortunately, our more than twenty-five 
years experience, modern equipment, skilled field force and supervisors have equipped 
the Dempsey personnel to do an effective, constructive job. We will be pleased to 
receive consideration on any project you may have. 


©. E. DEMPSEY CONSTRUCTION CO. 
Oil and Gas Pipe Lines 


2441 EAST INDEPENDENCE AVENUE TULSA 8, OKLAHOMA 
PHONE LD 431 OR 4-3943 P. O. BOX 3098 
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SELF-CONTAINED 
SELF-ALIGNING 
SELF-CENTERING 
under heaviest loads 
and adverse 


Operating conditions 


— 
—_ 


= = 
Any experienced engineer recognizes that most bear- 
ing installations must encounter shaft misalignment 
and deflection ...end and radial thrust and even 
heavy shock loads. And more and more engineers 
are recognizing that only Shafer ConCaVex Bearings 
have the design and construction that keep them 
free-rolling, self-aligning and self-centering under all 


such conditions at all times. For only Shafer Bear- 


The Basic Shaf 
é° Shatex ConGaVex 


YC OuCaMcy 


SELT-ALIGNING BEARINGS 


Reg. U.S. Pat. OF. 


_- =-- 
ings combine the ball bearing and roller bearing 
construction ... only Shafer Bearings combine the 
low rolling friction of a ball and the high load capac: 
ity of a roller. Only Shafer Bearings have such a 
outstanding record of service on the tough installa 
tions for the past 25 years. Ask the men who KNOW. 
SHAFER BEARING CORPORATION, 1426 West 
Washington Blvd., Chicago 7, Illinois. 


1. SHAFER “DE” 22000 SERIES 

The self-contained bearing, preadjusted, ready to install, easy 
to install. Has one piece outer race, two rows of rollers and 
single inner race for compactness. Maximum capacity. 


2. SHAFER DOUBLE ROW BEARING ASSEMBLY 
for building into machines, power transmission equipment, et. 
Two outer races, two roller assemblies. A single inner race 


3. SHAFER SINGLE ROW BEARING ASSEMBLIES 
One outer race, one row of rollers, one inner race. Self-aligniig 
with radial and thrust load capacity. 


SELF ALIGNING ROLLER BEARINGS 


‘ 
G "grab a hot hand wheel once and you'll 
dange design in a hurry!” 


TADARE: 


ent, ete. 
er race. 
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Apres! 


G-1 





Yes, Ludlow makes sure the operator’s hands are protected. Not 
only that, in Ludlow Cast Steel Globe Valves you'll find every 
Practical feature for efficient, enduring operation at low mainte- 
nance cost. They’re built to take punishment — while delivering 
the top performance for which all Ludlow Valves are famous. ... 
Write today for complete catalogs. 


LUEZOW VALVE 


MFG:-CO-INC-TROY:-N°-Y: 


MID-CONTINENT SUPPLY COMPANY ° 





FORT WORTH, TEXAS 
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AGAINST 


COKE 


| with 
‘AIRETOOL TUBE CLEANERS 


Overpower the enemy of refinery efficiency 
| —coke and other deposits in tubes—with 
powerful, efficient, easier-to-use Airetool 
| Tube Cleaners. This is the tube cleaner 
| with the 28% more powerful motor that 

can be loaded down to 50 r.p.m. without 

stalling, with the wide variety of new 

| form cutters that last longer, remove the 
severest deposits without tracking. No 
wonder it’s easier and quicker to clean 
tubes with Airetool. Airetool Cleaners are 
made for tubes 1 to 24 in. I.D.; straight 
or curved. 


Developed to meet the demands of modern oil refinery tech- 
nology for properly rolled joints. Careful construction by 
expert workmen of finest heat treated alloy steels assures 
longer life. Made in a wide variety of sizes with universal or 
right angle drives. 


AIRETOOL TUBE EXPANDERS 


HELPFUL BULLETINS 


that tell all about Airetool Tube Clean- 
| ers, Expanders and other refinery spe- 
| cialties, their use, selection and care are 
“yours for the asking.” Contains valu- 
able helpful information. 







MANUFACTURING 
COMPANY 


AIRETOO 


Airetod! & Yost-Superior Factory Buildings 
SPRINGFIELD, OHIO 
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Provide Wig Protection 





AGAINST EXCESSIVE WEAR AND BREAKDOWNS 


Cycoil air cleaner protection is cheap at many times its 
cost—— for when break downs occur caused by excessive 
wear due to the abrasive action of dust — expense really 
piles up. Losses caused by shut downs for repair are re 
duced to a minimum if power equipment is provided with 
adequate intake air cleaning. Whether engines are new of 
old the story is the same. — May we send you Cycoil Buk 
letin No. 130-D which gives engineering data and all 
pertinent information? Cycoil is universally recognized a 
the most efficient air cleaner yet devised for Diesel and 
“gas engine use. 


PROTECT COMPRESSORS, TOO 


Type OC-H filters are ideal for compressor servics 
Come as complete assemblies of viscous impingemett 
type cells and housings. Installation consists merely 
of bolting housings to flange on air intake pips 
Send for Bulletin 130-D for complete information 


—_—~ 


AMERICAN AIR FILTER COMPANY fe 


INCORPORATED 


384 Central Avenue, Lovisville 8, Ky.—In Canada, Darling Bros. Ag. Montreal, P. Q. 
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YES, AND EVERY 
aoe ene VALVE THAT ROLLS OFF 
PRODUCTION LINE IS 


THE LINE STILL HAS 
CERTAINLY HUMMING THE SAME CHAPMAN 


mest o7s!'_/ \GUSTOM- MADE" 


QUALITY! 


q 
\ N 
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Chapman Steel Valves roll off the production 
lines in greater quantities than ever before. Yet, 
every valve has a precision rating equal to that of a 
custom-made unit—meeting or exceeding standard 
specifications. All metals are developed and pro- 
meduced in the Chapman foundries under 
strict metallurgical control—a prime 

reason why Chapman Steel Valves 

stand up under severest 


war usages. 


tue CHAPMAN VALVE 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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KEROTEST MANUFACTURING CO. 
PITTSBURGH 22, PA. 
VALVES - FITTINGS - ACCESSORIES 
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> You Receive = | 
These two RXIV 8- cylinder 


Le Roi Engines, installed at 
Mansfield, Texas, pump approxi- 


more H. P. hours per > mately 30,000 barrels of fluid 
daily over a distance of 20 miles. 


with u enda 1 Only from Le Roi can you get 


this winning combination — 


backed up by years of success. 


ful experience in the oil fields. 
Oil Field Engines because The performance tecord of 


They are built by a manufacturer specializing exclu- Le Roi Engi P 
Ngines is your assur- 


sively in the heavy-duty industrial field. 
ance of creditable results when 


They are-designed for your specialized power require- 
ments in each of the three main branches in the oil in- you, too, select Le Roj Engin 
es 


dustry: drilling, oil well pumping, and pipe line service. f 
or drilling, wel] i 

They are sold and serviced by a network of specialized . Pumping, or 

distributors serving the oil industry exclusively. Pipe line service. 


* TURN THE PAGE 








It has been the experience of many successful  tyPe of rugged service. All over the world 
deep-well drillers that, in spite of almost they are proving their ability to perform 
continuous operation, Le Roi heavy-duty en dependably wherever tough conditions test 


ines continue to exceed their expectations soundness of design and quality of materials 
fa flexibility and economy. and workmanship. 


You can depend on Le Roi engines for low- Le Roi engines are available for all types 
cost, long-life, trouble-free service, and flash- of oil field service in sizes from 4 to 400 HP. 
ing power that gives you lasting satisfaction. __ utilizing gasoline, natural gas or butane. 
They're designed and built especially for this See your nearby Le Roi distributor. 





“IMPROVEMENT.. .the key,” Ze saye 


Look, “'L. G.,’’ how recourse to the Lincoln ‘“Shield-Arc”’ 
Welder provides the key to better refineries at lower cost. 


Key to a 
Better Gasoline Plant 





TT. “Job Selector’’ of the Lincoln “‘Shield-Arc’”? unmatched speed and ease of welding at all times. 
. 

Welder permits selection of the TYPE of weld- —_ ENCE: This simplification of arc welding procedure as- 

ing arc .. . a predetermined welding characteristic sures higher quality welds at lowest welding costs 

. .. to match the job. Its Current Control provides ... makes possible a wider use of arc welding for 

any desired amperage over a wide range. Both selec- better and better refinery construction ... for better 


tors are Self-Indicating for KNOWN results... and better petroleum products at lower and lower cost. 


Full details on the ‘‘Shield-Arc’’ Welder with easy-to-understand 


facts about its Dual Continuous Control in Bul. 412. Free on request. 


THE LINCOLN ELECTRIC COMPANY «+ DEPT. D-2 © CLEVELAND 1, OHIO 


mena giecdes/ nate recourse 
AV AGMA ALE 
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Small Size—” horizontal mount- 
ing centers. 

Large Spring Capacity — 18 
springs; over 500 possible com- 
binations. 

Palladium Contacts . . . Nickel 
Silver Springs. 

High-Quality Phenolfibre Insula- 
tion. 

Universal Cam — 1 or 2 way — 
locking or non-locking. 
Free-Moving Roller . . . Positive 
Snappy Action. 
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Designed for finger-tip control of electronic and communications 
equipment where size is important, the FTR-810 Series Lever Key 
occupies less than half the horizontal mounting space required 
for older types. 





And at the same time, its eighteen nickel-silver springs and 
low-resistance palladium cross-bar contacts permit more than five 
hundred possible switching combinations. 


High-quality phenolfibre insulated throughout, the overall sim- 
plification in design has resulted in a more rugged, dependable 
lever key with a positive, snappy action that once set — stays set. 


The universal cam has an unusually long bearing surface for 
smooth action and long life . . . for either locking or non-locking 
operation ... one or two-way, simply by a change in position of 
the stop pins. 


Here is another compact component by Federal with a wide- 
variety of applications in control circuits, and another reason to 
see Federal first for electronic and communications equipment. 


New Jersey 
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Designed for pumping heads to 150 feet, in single stage, and 300 feet in 
two stages, the Byron Jackson Pneumatic Sponge finds wide application for 
use in refineries, on tank farms and in chemical plants for pumping out 
ditches, pits, tanks, sumps, basements, manholes or other similar applica- 
tions where the pumped fluid contains a heavy percentage of solids. 

Built either as a single stage unit, or in two stages, for series operation, 
the Pneumatic Sponge is a centrifugal pump, driven by a rotary air motor, 
operating on compressed air at pressures from 70 to 100 psi, suitable for 
operation in any position. 

Compact, ruggedly constructed, yet light in weight, the sponge pump is 
quickly and easily moved from place to place; can be dismantled or con- 
verted from individual to parallel or series operation in minimum time and 
with minimum effort, without the possibility of misalignment. 

Motor is equipped with a governor and variable speed control, thereby 
permitting regulation to suit particular conditions of the job. 

Two standard sizes are available: 2,” in single or as a two stage unit and 
a 3” single stage low head unit. Write today for new Sponge Pump Bulletin 
No. 44-7035. Just off the press. 
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Houston . Los Angeles . New York 
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NATIONWIDE DISTRIBUTION— 
W arehouse stocks of the broad 
Carey Line provide service 
regardless of job location. 





CAREY INSULATION 


ENGINEER- 
ING SERVICE makes available 
the knowledge and experi- 
ence of leading authorities. 


THE PHILIP CAREY MANUFACTURING CO. 
LOCKLAND, CINCINNATI 15, OHIO 


sreyduct ° Industrial Insulations . 
Built-up Roofing ° 


Expansion Joint e 
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Where bl Us go AW 


Roof Coatings and Cements . 
Asbestos Wallboard and Sheathing « 


| Fad costly . . . the way those pesky 
BTU's keep trying to sneak off the 
job. For example: one pair of bare, 
10-inch flanges at 350° F. can waste 
a ton of coal a year. 


Carey Industrial Insulations keep 
BTU's where they belong . . . on the 
job. Carey makes a broad line of 
asbestos, magnesia and rockwool 
insulations ’ . . in forms that make 
either ordinary or cricky jobs fast, 
economical, dependable and efficient. 





TRAINED ERECTION AND SERVICE 
CREWS "make sure”’ the job is 
done right. 


Put your insulation problems up to 
Carey Insulation Engineers. They're 
ready to help you with expert guid- 
ance based on more than 70 years 
experience in industrial insulation. 
Consult your nearest Carey branch 
or write. direct. 





BROAD LINE FROM ONE SOURCE. 
No need to compromise with 
desired results. You get the 
right insulation for the job. 


IN-CANADA: THE PHILIP CAREY -CO., LTD. 
OFFICE AND FACTORY: LENNOXVILLE, P. @. 





he 


Rock Wool Insulation . Asbestos Shingles and Siding . 
Waterproofing Materials ° 


Corrugated Asbestos Roofing and Siding 


Asphalt Shingles and Roofings 
Asphalt Tile Flooring . Pipeline Felt 
Miami-Carey Bathroom Cabinets and Accessories 
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division of the Cardwell Manufacturing Company, Inc., Wichita, iit 





It is with pleasure we announce the purchase of the pipe-line equi ™ a 


For the present, this equipment will be manufactured exactly a 
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g in the past by the Cardwell Manufacturing Company. At the vs os Me 






date, we plan to make important changes for the improvg¢ met of alffno 
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BROS BOILER & MANUFACTURING COMPANY 
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Bulldozers 


Heaters 


Circulators. 


This “Cardwell’ sideboom with the blade backfiller 
(Brosidozer) is one of the busiest pieces of equip- 
ment in any pipe-line spread. 


The blade can be used for clearing right-of-way, the 
sideboom handles and lays pipe and the blade can 
then be used for backfilling the ditch. Hydraulically 
operated by sturdy, fast actuating rams, the blade is 
controlled by a single lever. 


The blade backfiller (Brosidozer) is available with 
“Cardwell” sidebooms mounted on “Caterpillar” D4, 
D6 and D7 tractors. 


See your “Caterpillar” dealer for complete informa- 
tion and prices. 


Road Rollers ¢« Snow Plows 


Minneapolis, Minnesota 
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Twin Disc Power Take-offs — clutch 
power take-off units complete with 
shafts and bearings mounted in rigid 
cast iron housings—fit standard S.A.E. 
housing sizes from S.A.E. 6 to No. 00. 
Rigidly maintained tolerances at every 
point in production eliminate any ne- 
cessity of fitting parts during assembly 
..adefinite time saving. This not only 
speeds up the assembly line but is a 
distinct advantage when post-sale 
service becomes necessary. Thus, when 
you specify Twin Disc Standard 
Power Take-offs, you not only speed 
up your assembly, but you take full 
advantage of the standard parts 
stocks maintained by the Twin Disc 
Clutch Company in 37 industrial cen- 
ters in the United States and Canada 
to speed up field service . . . prevent 
work interruptions or delays in trans- 
portation of vitally needed replace- 
ment parts. TwIn Disc CLUTCH Com- 
PANY, Racine, Wisconsin (Hydraulic 
Division, Rockford, Illinois). 





, > P Photo at left was taken on Italian front; 
~ 3 ff ped Cee shows Thew Moto-Crane equipped with 
ones PHOTO FROM ACHE , t Twin Disc Power Take-off lowering a 240 

mm. howitzer into position. 


yu. S. SIGNAL © 





ion Gear 
Heavy Duty Hydraulic he Reduction G 
Clutch Torque Converter ‘ Tom Navy ren 


Machine Tool 
Clutch 


Twili(bisc 


CLUTCHES ANS AYORAULC DRIVES 


ae 


=a 


SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE RAR: 
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Selections from the 


“Most Complete Line of Tongs 
in the World” 


























WRITE FOR ~ 
CATALOG NO. 50 





28 TYPES 


A TYPE FOR EVERY PURPOSE 


290 SIZES 


A SIZE FOR EVERY REQUIREMENT 





PETOL STABBING TONGS 





PETOL PIPE TONGS 








PETOL WELDING TONGS 


TITAN REVERSIBLE CHAIN TONGS 


TITAN PIPE TONGS 


Gearench Mfg.|\Company 
HOUSTON, TEXAS, U.S. A. | 
EXPORT: 74 Trinity Place, New York, N. Y. 
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Available in sizes 





ranging from 2“ to 26“ 


Distributed by 


' FAST, ACCURATE ALIGNMENT) 
with TIPTON PIPE WELDING CLAMPS 








THE SUPERIOR EQUIPMENT COMPANY 


BUCYRUS, OHIO 





a 






BETTER SIGHT 


WYTEFACE “A” Steel Tapes 
have raised black graduations on 
a crack-proof white surface. Easy to 
read in any light, from any angle. Faster 
measurements with fewer errors. Designed 
for hard service. White background is ° 
protected by raised steel markings and 
rims. Resists abrasion from rails, pipe, 
rocks, concrete. Protected against rust. See 
your supply house. Write for catalog. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK - HOBOKEN, N. J. 
CHICAGO + DETROIT « ST. LOUIS 
SAN FRANCISCO « LOS ANGELES » MONTREAL 


WYTEFACE “A” 


STEEL GAUGING TAPES 





i 

$7 
| 
i} 
i 
i} 
1 


Measuring Tape 
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‘awe : oe ee. a HOUSTON, TEXA 


BITUMASTIC IS IMMEDIATELY AVAILABLE 


ze 








CHICAGO = atie 


* 
a 
+ Jovevevand WESTFIELD, N. J. SRK. 
ee PHILADELPHIA & “3 
EAST ST. LOUIS, ILL. 3 
va 








3 PLANTS AND 10 pistrict oFFicEs STRATEGICALLY LOCATED 


Three Wailes Dove-Hermiston manufactur- 
ing plants are strategically located to assure 
prompt delivery of Bitumastic Enamels and 
Industrial Coatings. Serving the East is the 
plant at Westfield, New Jersey. The one at 
East St. Louis, Illinois, handles the pipe line 
construction needs of the Middle West and 
West, and the new Houston plant serves the 
oil and gas field section of Texas and the 
Southwest. , 


Full stocks of the various grades of hot ap- 


plied Bitumastic Enamels, as well as the cold 
applied Bitumastic Industrial Coatings, are 
carried at all three locations. 

Sales and engineering services are also avail- 
able through the 10 offices shown on the 
above map. 

Today Bitumastic coatings are used in every 
major industry where effective corrosion pro- 
tection is required for plants, structures and 
equipment. Write or phone the’ nearest 
Wailes Dove-Hermiston office. 


HOT COATINGS: Bitumastic Regular Enamel, Bitumastic XXH Enamel, Bitumastic 70-B Enamel, Bitumastic Prim- 


ing Solution and 70-B Priming Solution. 


COLD APPLIED COATINGS: Bitumastic Black Solution, Bitumastic Super-Service Black, Bitumastic No. 50, Bitu- 


mastic Tank Solution, Bitumastic Hi-Heat Gray. 


Waites Dove-Hermiston 
C ©) 4 P oO R A T | @) N 


WESTFIELD, NEW JERSEY 


New York * Philadelphia * Cleveland * Chicago ° 
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Houston * Tulsa * Miami °* 


San Francisco * Los Angeles 
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©) (@) 0B S.No ames tlotaC-)aret-bolitt a ae si-voot cel 
has served the petroleum and chemical in- 
dustries. Hundreds of Beaird-made vessels 
and exchangers of many types are in service in 
fefineries and chemical plants throughout the 
(o)d Co Dum Wo bE oe Cod dep do) b oe Me) ME=> 4 0)-) o(-bolol-MB te Me (-1-) (ef ot 
ing and fabricating equipment for service under 
eeloeeh guocoyoLebteCopetMe) Mola t-t-10bd-MmR (peck el-baedivtd- Me tele Meese 
Tosion is today an important ingredient of every 
product bearing the Beaird name. 
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16 Clark Compressors 
at the new Erath Unit, 
shown above, provide 
4650 lbs. pressure. 


= ORE GAS TO THE SAND 
AT HIGHER PRESSURE WITH 
12,800 H. P. OF CLARK *‘‘ANGLES” 


The new cycling plant of the Erath Unit at Erath, Lou- 
isiana, where the Texas Company is the operator, breaks 
all previous records by returning gas to the formation at 
4650 lbs. pressure. 

The design and manufacture of the 16 Clark “Angle” 
Compressors for this job called for precision engineering 
and workmanship of the highest order. Compressor cyl-_ | CLARK COMPRESSORS 
inders were designed to meet the exact operating condi- CUT COSTS 
tions to which they would be subjected. Extremely close . 

3 : . Cut fuel costs—Reason: Super 2 

tolerances had to be maintained. Srctaduel iilection. 

The basic economy and dependability of the Clark 2 RS ee 
Cycle ‘‘Angle’’ is demonstrated once more in the most costs—Reason: lighter weight— 
modern type of plant. more easily installed. 


















3. Cut foundation and floor space 
CLARK BROS. CO.,INC. . OLEAN,N. Y. Sests=Reasens? compact “Angle” 
New York <: Tulsa, Okla. + Houston, Tex. + Chicago design—inherent balance. 
Boston , Los Angeles . London , Buenos Aires 4. Cut maintenance costs—Reason: 







extreme mechanical simplicity. 












SETS THE PACE IN» 
_ COMPRESSOR PROGRESS 





Sa i‘. | ALL THEY CONVE . 
e. bi 4 aq GROUND LEVEL moran ON 
7 7 & ALL THE EFFICIENCY: yor 
S YNEW : a: 4 HIGH LEVEL AIR INTAKE 
Intake 
s ° ; 3 : i 
Ai i Filter 7 ; oii 4 Now you can equip compressors and internal 


combustion engines with a Staynew filter provid- 








ing all the recognized advantages of the famous 
Protectomotor line... plus an exclusive combina- 


tion of two new features. 


The new filter, Staynew Model IDR, or IDRS 


(Silencer), is so constructed that installation and 


MODEL IDR 


snag ieaiaiee servicing can be effected at ground level (right in 


PROVIDES: the engine room itself if preferred), and the actual 


aa air intake located at the most suitable point. 
* More Filtering Area 


* Greater Efficiency Models available with solid base for installation 
* Less Resistance when compressor or engine intake is below floor 


* Less Frequent Servicing level. 


Model IDR INSIDE Engine Room * Model IDR OUTSIDE Engine Room 








STAYNEW 
Pees Representatives in Principal Cities 


DOLLINGER CORPORATION 


(Formerly Staynew Filter Corporation) 
2 Centre Pk. 
Rochester 4, N. Y. 


Engineering Data on request 
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The gears of a Gaso Pump are Herringbone 
Gears, made of special-formula alloy 
steel, and center-mounted to equalize 
loads on bearings. They are designed to 
give years of trouble-free service. But 
they alone don’t explain the dramatic 
leadership of Gaso Pumps. They alone do 
not explain why of all available pumps 
Gasos were selected for the all-important 
military pipelines. That distinction is the 
result of overall design — a combination 
of many features each contributing to long 
life. minimum attention and effective per- 
formance ... Gaso Pump & Burner Mfg. 
Co., 902 East First Street, Tulsa, Oklahoma. 

Export Office: 149 Broadway, 

New York. Shreveport: W. L. 

Somner Co., 419 Lake Street. 

Los Angeles: Production Equip- 

ment Co., 651-653 E. Gage Ave. 





|. LUBRICATION 
2. SEAL 





There are eight Thredkote Compounds, 

each with special qualities developed to 

give the best service on specific types of 

threaded connections. But all Thredkote 

compounds render this important 3-point 

Service: they lubricate, they seal and they 

prevent rust. Whenever you need a leak- 

proof seal on any type of threaded con- 

> Zot nection, the name to remember is— 
CE THREDRGTE IE ES. Ue? THREDKOTE. Ask for Thredkote at your 

By H.0. @ R. CO: favorite supply house. 


HUMBLE OIL & REFINING COMPANY 
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The variable vapor space in a 
Vapor-Lift equipped tank is posi- 
tively sealed so that vapors will 
not escape, breathing losses will 
be eliminated, filling losses re- 
duced and the quality of the stored 
product maintained. 

Under normal conditions the 
Vapor-Lift Roof will rest on the roof 


85%) supports as in the conventional 


cone roof tank. As the volume of 





Figure 1. 


A single Vapor-Lift Roof Tank (Available in sizes up to 100,000 bbl.) can be 
provided with excess vapor capacity to accommodate the breathing 
of additional cone roof tanks. Figure 2. 


Bulletin ViR-1 containing complete details, will be sent upon written request. 


Akg 2 teen 


HAMMOND VAPOR - LIFT ROOP 
TANKS provide a variable vapor 


vapors thus eliminating breathing. 



















, vapor in the tank tends to increase the roof will rise to make room 
a for the increased vapor... lowering itself when the volume of vapor 
“tends to decrease. The Vapor-Lift Roof is designed to provide suffi- 

/ cient vapor space to eliminate all breathing and evaporation losses. 








space, of ample capacity, to permit be 
the expansion or contraction of — wy ny 
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.--- the watchword in qualifying material 
for Marsh Gauges .... 




































T= is a too prevalent theory that good design and care- 
ful workmanship can make up for the faults of poor mate- 
rial. We don’t accept that idea here at the Marsh plant. We 
believe that to come out right, we must start right. So the last- 
ing accuracy you have come to associate with Marsh Pressure 
Gauges begins with meticulous selection of the materials that 
go into them. 


One of the best examples of this is the verifying of the tub- 
ing used for bourdon tubes. This tubing is the heart of the 
instrument. If it lacked the required resiliency it would take 
a “permanent set”—fail to return to its original arc when 
pressure ceased. That’s why we micrometer every length of it 
as illustrated here . . . test its hardness on the device shown 
... bend and form it by exclusive Marsh methods. 


You will find similar examples of carefully se- 
lected material in every detail of Marsh Gauges. And 
while it is true that Marsh design and precision 
workmanship are the final factors in making Marsh 
Gauges “The Standard of Accuracy”, the story of 
making a superlative gauge would not be complete 
without this painstaking verification of materials. 

Naturally material that will pass such rigid inspec- 
eg tion costs more. But its cost is well justified in the 
ea finer pressure gauges, and dial thermometers that. 

a we are enabled to produce. 


JAS. P. MARSH CORPORATION 
is 2097 Southport Ave., Chicago, Ill. 











Ask Mike if it's right... Every length of tub- 
ing is gauged with a micrometer; then tagged 





and classified here for use in bourdon tubes. 














Good news for the 
petroleum industry No permanent waves wanted ... A “perma- 
is the Marsh Branch ment set” is n. g. in a bourdon tube. Here each lot 
plant at Houston. It of tubing is tested for hardness to make sure it 
means prompt shipment doesn’t have this fault. 
from a complete stock 

. . complete engineer- 
ing service .. facilities 
for repairing all makes 
of gauges. 


% One of a series of advertisements covering the 


factors that make Marsh instruments “THE ST. Form counts ... Tubes for heavier gauges are 
ia ie CURACY” heat treated and formed here. 
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Wire Rope Distributed by: 
THE NATIONAL SUPPLY CO. 
REPUBLIC SUPPLY CO. 
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»»ea@ good name to remember 


All flanges look pretty much alike .. . but 
there is a difference. The experienced buyer 
of flanges who keeps a record of performance 
is well aware of this...and he knows it 
pays to specify Phoenix. 

Phoenix Flanges are drop-forged from a mild 
steel especially suited to welding and machin- 
ing, and they’re available—for immediate 


shipment—in a wide range of styles and 
sizes. They can also be supplied, on special 
order, in stainless steel, Everdur brass, and 
other alloys. And, of course, they comply 
with ASA requirements and ASME and 
ASTM specifications. 

Ask your supplier for Phoenix Drop-Forged 
Flanges or write direct for our catalog. 


FLANGE DIVISION OF 
PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PA. 
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, can’t get around it—Utility Electric Power is the most 
versatile of all types of power. It has proved capable of 


N 


THAT'S CAPABLE OF Dotug THE JOB 


providing the very best in power performance, regardless of 


_the size of the job, or when or where the job had to be done. 


In looking forward into the near future, into long range plans, 
you should learn how you can benefit by Utility Electric 
Power's supreme performance on the basis of sound economy 
which will reduce your production costs, and help to increase 
your profits. 


The power engineer of your electric power company is ready 
to show you how to tackle your every power job with power 


that’s capable of doing an outstaading job. 


Yas MN Hl foes: Ih 
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DRILLING PRODUCING REFINING 


POWER GEARED TO THE TEMPO OF EACH NEW DAY §& 


IY hy % C 


PETROLEUM EL ECTRIC P OWER ASSOCIATION 
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FLUID CATALYTIC 


(> a 


a CRACKING 
WZ PRODUCTS 


REACTOR 














CATALYST 
STORAGE 








Cost per gallon of Gasoline (of comparable Octane) is the only true measure of the overall 
efficiency of a cracking process. 


Octanes (as high as 99.8 Research)— Charges (as heavy as 90% at 1065°F.)—“Onstream” (as long 
as 6 months) are operating accomplishments which classify FLUID CATALYTIC “DOWNFLOW” 
CRACKING as the most economic method for producing HIGH OCTANE MOTOR GASOLINE. 

Reprints of the technical description and advantages et al (presented at the November 1944 meeting of the 


of this improved catalyst flow, titled “IMPROVED FLUID A.|.Ch.E.) are available on request. Address Foster 
PROCESS FOR CATALYTIC CRACKING” by E.V. Murphree Wheeler Corporation, 165 Broadway, New York 6, N. Y. 


On Me ORE er setae hee pment = 





Poster \W) Wiirraner 
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Octane competition is no problem to a refiner using FLUID CATALYTIC CRACKING. 
Performance records covering a wide variety of operating procedure represent substantial proof, 
that a “FLUID” unit can place a refiner in that desirable manufacturing position of being able to 


meet any competitive Octane situation. 


Foster Wheeler Corporation 
165 Broadway, New York 6, N. Y. 
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hey don't come much more special 


* You won't find a welding fitting like this listed in anybody's 
— In addition to having integrally formed side outlets, 
l 


proba 


y never before provided in a welding elbow, these are 


‘special” all the way — special steel, special size and special 


wall thickness. 


Naturally we aren’t out looking for unusua! problems now. 
In normal times however we like to tussle with these tough 
assignments and even today we are glad to tackle them when 


the war effort requires. 


* Every one of the hundreds of prob- 
lems like this that we have tackled 
and solved across the years has added 
its important bit to our knowledge of 
controlling hot metal under pressure 
and impact. And this accumulated 
“know-how” has found its best expres- 
sion in our standard line of WeldELLS 
and other Taylor Forge Welding Fit- 
tings. 

That is why you find features in 
WeldELLS that are not combined in 


any other welding fittings . . . tan- 
gents ... extra metal distributed 
where strains are greatest... extreme- 
ly accurate dimensions. . . just to men- 
tion a few that call for special proc- 
esses and complete knowledge of 
forging technique. Check the list of 
features opposite and you will agree 
that in everything conducive to sound 
engineering and utmost economy in 
pipe welding— 
feet eeeeee 22 22 e228 


have 


be | 
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WeldELLS alone com- 
bine there features: 


@ Seamless — greater strength 
and uniformity. 


@ Tangents — keep weld away 
from zone of highest stress—sim- 
plify lining up. 

@ Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


@ Selective reinforcement—pro- 
vides uniform strength. 


@ Permanent and complete iden- 
tification marking—-saves time and 
eliminates errors in shop and field. 


@ Wall thickness never less than 
specification minimum — assures 
full strength and long life. 


@ Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


@ The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- 
vided responsibility. 


: TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O.Box 485 


New York Office: 50 Church Street * Philadelphia Office: Broad Street Station Bldg. 
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STANDOUT NAME 





WILSON RIGS and WINCHES 
may be purchased from the 
following: JONES & LAUGH- 
LIN SUPPLY CO., MID-CON- 
TINENT SUPPLY CO., INDUS- 
TRIAL SUPPLY CO., BOVAIRD 
SUPPLY CO., and other rec- 
ognized supply companies. 





¥ 


The thing that makes a drilling rig great is performance. And, as for your- 
self, you can gauge your success in drilling and the amount of profits you 
realize, to an important extent, to the performance of your rig. 


Because Wilson Rigs are engineered to give advanced drilling perform- 
ance—with power, speed, easy operation, and economies you’ve never ex- 
perienced before—they have established themselves as standouts in a truly 
modern power rig. Of course, you are the final judge, and we want you to 
sell yourself on a Wilson Rig. From then on, you'll always use Wilson Rigs. 
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Mi Callough 


Gun Perforators for 
Penetration 


Proved by competitive field tests... 
proved by casing! pulled from wells . 

proved ‘by production records—the ‘Me- “ 
Cullough Armor-Piercing Bullet*travels at = 
higher velocity, punching cleanly through = 
casing and cement, and drives deep into 
the formation, thus: opening up a.greater 
area of the producing zone. A major Mc- 
Cefloomh advantage! 






OTHER McCULLOUGH 
ADVANTAGES 


* Great Variety of Gun Perforators 
—more than 30 different types 
+. and sizes. One to fit your job! 
* Complete Range of Projectile — 
Sizes. 
* Accurate Depth Measurements. 
* Accurate Spacing of 
Perforations. 
* Experienced Field Service Mert. 
* Up-to-the-Minute Equipment. 


; Ask Your Nearest McCullough Service Man 






ye Ae ee eo We er, BY 


McCULLOUGH TOOL COMPANY . . . 5820 South Alameda Street, Los Angeles 11, California Pets the Shots where they 
Export Office: 30 Rockefeller Plaza, New York 20, N.Y. — : 


aleleh 3 ee), Ms > ¢¥) ODESSA, TEXAS NEW IBERIA, LA. SEMINOLE, OKLA. VENTURA, CALIF. - + | 
WICHITA FALLS, TEXAS TYLER, TEXAS SHREVEPORT, LA. LAUREL, MISSISSIPPI BAKERSFIELD, CALIF. o 0 | 
VICTORIA, TEXAS McALLEN, TEXAS HOUMA, LA. CASPER, WYO. AVENAL, CALIF. 
CORPUS CHRISTI, TEXAS ALICE. TEXAS LAKE CHARLES, LA. LOS ANGELES. CALIF SACRAMENTO, CALIF 

GEO. WEST, TEXAS MAGNOLIA, ARK OKLAHOMA CITY, OKLA 











